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WARNING 


Appropriate service methods and proper repair procedures are essentia 
for the safe, reliable operation of all motor vehicles as well as the personal 
safety of the'individual doing the repair. There are numerous variati 
procedures, techniques, tools, and parts for servicing vehicles, as weH as 
in the skill of the-individual doing the work. This manual carinot possib y 
anticipate ail such variations and provide advice or caution to.each 
Accordingly, anyone who departs from the instruction provided in this 
manual must fir^ e.stablish that he compromises neither his personal 
safety nor the vehicle integrity by his choice of methods, tools, ot parts. 

' The following list contains general warnings that should always be followed 
while working on a vehicle. 


• Always wear safety glasses for eye protection. 

• Use safety stands whenever a procedure requires underbody work. 

• Be sure ignition switch is always off unless otherwise specified by a 
procedure. 

• Set the parking braKe when working on the vehicle. 

• Operate the engine only in a well ventilated area. 

• Keep clear of moving parts when engine is running. 

• To prevent serious burns, avoid contact with hot metal parts such as 
the radiator, exhaust manifold, tail pipe, catalytic converter and 
muffler. 

• Do not smoke while working on a vehicle. 


CAUTION ' ' 

Severe engine and transaxle damage may result from the use of poor quality 
fuels and lubricants that do not meet Kia specifications. You must always use 
high quality fuels and lubricants that meet the specifications described on the 
specification section in the relevant group of the vVorkshop Manual. 
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- PRO CEDURES GENERAL IN FflRMATW. 00-3 

FUNDAMENTAL PROCEDURES ^ 


SYMBOLS 

There are six symbols indicating oil, 
materials during service. 


grease, and sealant. These sy.mbols show the 


points of aoplyrng such 


— —^— 

Symbol 

—---- 

__ _ 

• ■ 

Meaning 

1 

1 

Kind 

IT 

Apply oil 

------ 

i M . . 

. Jew engine oil or gear oil as appropriate 

‘ iSssi 

Apply brake fluid 

Only brake fluid 


1 Q 

Apply automatic transaxle fluid 

Oniy ATF 

i 

! 

‘i; i 

1 

Apply grease 

Appropriatn grease 

•L 

<03311 

Apply sealant 

Appropriate sealant 

--- ^ ... 

Q 

, i 

Apply petroleum jelly j 

1 

--- 

Appropriate 



Note 

V, When speclall oil or grease is needed, this is shown in the illustration. 


NOTES, CAUTIONS, AND WARNINGS 

is there for a spS«c pi?rpos?NOTllg'ivryo?ad^^^ CAUTIONS, and WARNINGS. Each cnrA 

jury. The following hst contains some general WARNINGS you should^SS whSryoC wo* 


PROTECTION OF THE VEHICLE 

Sg worr" "“O' folore- 



---.:__J 

A! .'9000001 




00*4 GENERAL INFORMATSON fundamental procedures 


A WORD ABOUT SAFETY 

The following precautions must be followed when jacking up the 
.vehicle. 

1. Block the wheels. 

2. Use only the specified jacking position.s. 

3. Support the vehicle with safety stands. 

Start the engine only after making-certain the engine cotnparl- 
ment is dear of tools and people. 


PREPARATION OF TOOLS-AND MEASURING EQUIPMENT 

Be sure that all necessary tools and measuring equipment are 
available before starting any work. 


SPECIAL TOOLS 

Use special tools when they, are required. 


y 
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removal OF PARTS 

While correcting a problem, try also to determine its cause. ’ 
Begin work only after first learning which parts and subassem¬ 
blies must be removed and disassembled for replacement of re¬ 
pair. 


BSX00000<t 

■n 


DISASSEMBLY 

If the disassembly procedure is complex, requiring many parts 
to be disassembled, all parts should be disassembled in a way 
that will not affect their performance or external appearance and 
identified so that reassembly can be performed easily and effi¬ 
ciently. 
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ARRANGEMENT OF PARTS 

All cflsassembled parts should be carelully a-rranged for re- 

B?8ure^to separate or otherwise identify the parts to be re¬ 
placed from those that will be reused. 



CLEANING PARTS FOR REUSE 

All parts to be reused should be carefully 
cleaned in the appropriate method. 



Stlndard'val'^^s. such as torques and certain adjustments, 
must be strictly observed in the reassembly of all parts. 

If removed, these parts should be replaced with new. ones: 

1. Oil seats 2. Gaskets 

3.0-rlngs _4. Lock washers 

5. Cotter pins 6. Nylon nuts 


Depending on location: 

1. Sealant should be spplied or new gaskets used. 

2. Oil should be applied to the moving components of parts. 

• 3. Specified oil or grease should be applied at the pi escribed 
locations (such as oil seals) before reassembly. 






•6 GENERAL INFORMATION fundamental procedures 


ADJUStMENTS , 

Use suitable gauges and/or testers when making adjustments. 


RUBBER PARTS AND TUBING . 

Prevent gasoline or oil from getting on rubber parts or tubing. 


















JACK AND SAFETY STAND POSITIONS, VEHICLE LIFT POSIHONS GENERAL INFORMATION 00*7 


JACK AND SAFETY STAND POSITION 

FRONT END 
Jack position : 

At the front crossmember 
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Safety stand positions: 

On both sides of the body-frame 



REAR END 

Jack position : Safety stand position : 

• At the center of the axle housing On both sides of the axle housing 




VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS 

FRONT END 
Side sills 
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REAR END 

Side sills 



“agxqocood 
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00-8 GENERAL INFORMATION towing 


TOWING 

Proper towing’equipment is necessary to prevent dam 
the vehicle during any towing operation. 

Laws and regulations applicable to vehicles in lov/ .r!! -:-.:. 
be observed. 

As a rule, towed vehicles should be - i "'I'.h r- • : 
wheels off the ground. 

With either actomatic or manual iransaxle ; 

1. Set the ignition switch in the ACC posii'ior; : 

2 . Place the selector lever or shift lever in M (;;euiral); 

3. Release the parking brake. 



Caution 

• The power assist for the brakes and steering are in¬ 
operable while the engine is off. 

• Do not use the hook loops under the front or rear of 
the vehicle for towing. These hook loops are de¬ 
signed ONLY for transport tiedown. If tiedown hook 
loops are used for towing the front or rear skirt and 

• bumper will be damaged. 










IDENTIFICATION NUMBER LOCATIONS GENERA L INFORMATION 00-9 
IDENTIFICATION NUMBER LOCATIONS 


ENGINE MODEL NUMBER 



VEHICLE IDENTIFICATION NUMBER(VIN)' 
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UNITS 


N-m (kg-m, or kg-crri, / 

Ib-ft or lb-in).Torque 

.... Revolutions per minuto 

A,...Ampere(s) 

V....Volt(s) 

^.Ohm(s) (resistance) 

kPa (kg/cm2, psi) .Pressure 

(usually'negative) 

mmHg (InHg)..Pressure 

(usually negative) 

w ....Watt 

liters (US qt, Imp qt).Volume 

ntnt (in) ...Length 


Abbreviations 


ASDC , 

A/C .... 
ACC ... 

! A/T. 

ATDC . 
ATF .... 

BAC.... 

BBDC 

BTDC 
CPU ... 
DBL ... 
EC-AT 


j 

After bottom dead I 
';enter. • 

Air conditioner ! 

Accessories 
Automatic transaxie 
Alter top dead conior 
Automatic transaxie 
fluid 

Bypass air control 
Before bottom dead : 
center ; 

Before top dead center ; 
Central processing unit j 
Daytime running lights ' 
Electronically-controlled j 
automatic transaxie i 


PCM 

MFI , 
E/L .. 
EX ., 
GND 
HLA 
IGN 
IN ... 

I NT 
lAC 
LH .. 
M ... 
MIL 


M/S 
M/T 
OD . 
OFF 
ON . 
PCV 


Powertrain control 
module 

Multiport fuel injection 
Electrical I'aad 
Exhaust 
Ground 

Hydraulic lash adjuster 

Ignition 

Intake 

Intermittent 

Idle air control 

Left hand 

Motor 

Malfunction indicator 
lamp 

Manual steering 
Manual transaxie 
Overdrive 
Switch oft 
Switch on 
Positive crankcase 


I 

I 


i 

I 

I 

I 

I 

! 


fVP 

i'P.C 

. f-'/W 
■ RH ,, 
: SS'!' 
i ST... 
j SVY 
I TOO. 
i TNS 


ventilation 
Pt.w/or slseriny 
Pressure .'•egulatoi 
control 

Power wiridov/ 

Right hand 

Special servif.T; too! ‘ 

Start i 

Switch I 

Top dead center j 

Tail number rmall lamp j 
























































J2 ENGINE 


COMPRESSION PRESSURE .10A-10 

DISASSEMBLY/ASSEMBLY .10A-17 

ENGINE TUNE-UP PROCEDURE.10A- 5 

■ IDLE SPEED .•..10A- 8 

IDLE.JP SPEED{A/T ONLY)..10A- 8 

INJECTION TIMING ...10A- 8 

INSPECTION AND REPAIR ...10A-30 

REMOVAL / INSTALLATION ...10A-11 

SPECIAL TOOLS ...10A*33 

SPECIFICATION ...; 10A-32 

TROUBLESHOOTING GUIDE ...10A- 3 























Problem 


Insufficient power 


f 4 


Excessive engine 
oil consumption 


« 'll 


Difficult to start 


Abnormal combustion 


W I 


Poor Idling 


Engine noise 


Possible Cause 


Improper valve clearance 
Valve seat compression leakage 
Valve stem slezed • 

Valve spring weak or broken 
Cylinder head gasket damaged 
Cylinder head cracked or distorted 
Piston ring sticking worn, damaged 
Piston cracked or worn 

Fuel system malfunctioning 

Intake and exhaust system mailunctioning 

Piston ring or piston ring groove worn 
or sticking 

Piston or cylinder worn 

Valve seal worn 

Valve stem and guide worn 

Oil leakage 

Worn piston, piston ring and cylinder 
Cylinder head damaged or distorted 

Fuel system malfunctioning 
Electric system mailunctioning 

Wrong adjustment ol valve clearance 
Valve damaged or sticking 
Valve spring weak or broken 
I Carbon deposit in combustion chamber 
Injection nozzle mailunctioning 


Fuel system mallurictioning 

‘ Improper valve clearance 
Improper valve to valve seat contact 
Cylinder head gasket damaged 

Fuel system mailunctioning 

Excessive oil clearance of main bearing 

Main bearing seized or heat damage 

Excessive end play cl crankshaft 

Excessive oil clearance of connecting rod bearing 

Connecting rod bearing seized or heat damage 

Connecting rod bush 'worn or seized 


Action 


Adjustment 

Repair 

Replace 

Replace 

Replace 

Replace 

Replace 

Replace 

Refer to Sectiori 22A 
i' Refer to Section 20A 


Replace 

Replace or repair 

Replace 

Replace 

Refer to Section 11A . 

Replace 

Replace 

Refer, to Section 22A 
Referlo Section 20A 

j Adjustment 
1 Replace 
1 Replace 
Removal 
Replace 

\ Reler to Section 22A 


Adjustment 
Repair or Replace 
Replace 

Refer to Section 22A 

Replace or Repair 
Replace 

Replace or Repair 
Replace or Repair 
Replace 
Replace 








10A-4 ENGINE troubleshooting guide 




Problem 

Possible Cause { 

Action 

• Englnenoise 

Worn cylinder 

Replace 


Worn piston or piston pin 

Replace 


Piston sticking. 

Replace 


Piston ring sticking or damaged 

Replace 


Bent of connecting rod 

Replace 


Excessive valve clearance 


Adjustment 


Valve spring cracked , - 


Replace 

• j 

Excessive valve guide clearance 


Replace 


... ' - \ 

Water pump bearing rnaltunction 


Replace 


Improper fan belt tension 

Adlus|mfcnt 


Alternator bearing malfunction 

Replace 4^ 


Cooling fan bearing malfunction 

Replace 

• 

Exhaust gas leakage 


Repair 


Gas leakage at nozzle holder Assembly 

Repair 




ENGINE TUNE-UP PROCEDURE 

ENGINE OIL 
Inspection 

1. Be sure that vehicle is on ievei ground. 

2. Warm up the engine to normal operating temperature and 

stop it. ■ . 

3. Wait for 5 minutes, and then check oil level and its condition 
by using the oil level gauge. 

4. Fill or replace oil if necessary. 

Caution 

» Excessive filling oil over F level can cause engine 
i failure. 

} • 



• j . Note ■ 

1 . Oil quantity is about 1.8 / (1.9US qt, i.eimp qt) between 

I F and L level of oil level gauge. 

ij ENGINE COOLANT 


ji Warning 

‘Do not open the radiator cap when engine is hot. 

I • When opening the radiator cap, wrap it with thick 
cloth and open It with caution. 

Inspection 

* 1 . Verify if the coolant level is near the radiator tilling cap. 

2. Check if the level of reservoir tank is between F and L 
’ marked level, and fill coolant if necessary. 

ihspection of contamination 

Check if any foreign material is in engine coolant and engine oil, 
replace it if necessary. 




DRIVE BELT 

Ihspection 

1. Verify that the belt is correctly mounted on the pulleys as 
shown In the figure. 

2. Check if the belt is worn, cracked or damaged, replace it if 
necessary. 

3. Check the drive belt deflection by applying moderate pres¬ 
sure 10kg(98N, 22 lb) midway between the pulleys. 

Caution 

• Measure the belt deflection between the specified 
pulleys.. 

• Consider the belt as a new one if it has been used 
on a running engine for less than five minutes. 

• Check the belt deflection when the engine is cold or 
at least 30 minutes after the engine is stopped. .. 
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10A-6 ENGINE engine tune-up procedure 


mm{in) 


Belt 

New 

j Used 1 

Alternator 

9-11(0.35-0.43) 

1 11-12(0.43-0.47) : 

P/C 

9-11(0.35-0.43) 

11-12(0.43-0.47) 1 

A/C 

7-9(0.27-0.35) 

1, 9-10(0.35-0.43) I 


TENSION GAUGE 


. ' If the'deflection is not correct, adjust the belt. 

Note 

. For Inspecting the tension by the tension gauge 

N(kg, lb) 


f Belt 

New 

Used ’ 

Alternator 

fel-539(45-55, 99-121) 

382-441 (39-45, 36-99) 

P/C 

363-441(37-45, 81-99) 

323-362(33-37.73-61) 

A/C 

421-627(43.-64,95-141) j 304-421(31-43.68-95) 




o) . Col 

MEASURING 


AN9010015 


Alternator drive belt 

1. Loosen the mounting bolt © ior alternator and the adjusting 
bolt d). 

2. Adjust the belt deflection. 

Deflection (When applying 98 N(10 kg, 22 lb)) 

New one; 9''11 mm(0.35'^0.43 in) 

Used one ; mm(0.43~0.47 in) 

3. After making the adjustment, tighten the mounting bolt @ 
and adjusting bolt ®. 

Tightening torque 

® 37-52 N-m(3.8-5.3 kg-m, 28-38 lb) 

(g) 19-25 Nm(1.9-2.6 kg-m,. 14-19 lb) 

Power steering drive belt 
1 ; Loosen the idler pulley mounting bolt ®. 

2. Adjust the belt deflection by turning the adjusting bolt ®. 

Deflection (When applying 98 N{10kg, 22 lb)) 

New one: 9-11 mm(0.35-0.43 In) 

Usedone: 11-12 mm(0.43-0.47 in) 

3. After making the adjustment, tighten the idler pulley mount¬ 
ing bolt. 

Tightening torque 

37-52 N m(3.8-5.3 kg-m, 28-38 lb) 

Air conditioner drive belt 

Do it with the same way as measured for P/S belt tension, refer¬ 
ring figure. 

■. Adjust the be|^deflection with the same way as described for 
“Power steering drive belt". 

Deflection 

New one; 7-9 mm(0.27-0.35 in) 

Used one: 9-11 mm{0.35-0.43 in) 



! 
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Cj 
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ENGINE TUNE-UP PROCEDURE ENGINE 10A-7 


. . VALVE CLEARANCE 

Inspection/Adjustment 

' /-A, 1. Remove the cylinder head cover. 

2. Set the No. 1 piston to TDC by rotating the crankshaft. 


♦ 


3. Check and adjust the valve clearance. 

Valve clearance (at cold): 

Intake (No. 1, No. 2) : 0.30 mm(0.012 in) 
Exhaust (No. 1, No. 3): 0.38 mm(0.015 in) 



I 0 

I ■ 


« 




I 

i. 




A. Loosen the tightening nut, rotate the adjusting screw and 
adjust the valve clearance. 

Tightening torque : 12'-18 N-m(1.2-1.8 kg-m, 8.7-13 lb) 


5. Turn the crankshaft 1 revolution and check another vaive. 

Intake; No. 3i No. 4 
Exhaust: No. 2^ No. 4 


- ENGINE FRONT 


AN901U0’3 



NO. 2 NO. 3 NO- '1 i 

11 • : 
EXHAUST INTAKE EXH.AUST INTAKE i 



0 


I 


n, ^ 












10A-8 ENGINE idle speed, idle up speed, injection timing 

IDLESPEED 


INJlOTlON TIMING, CAM LIFT 
Prejiaratlon , 

1. Warm up the engine upto the norma! operating temperature. 

2. Operate the engine at idle. 

® Put the change lever in neutral poiiiicn. 

@ Put the steering in neutral. 

^Turn the ignition switch OFF. 

3. Check if the deflection of accelerator cable is within the 
.specification (refer to Section 20). 

Specification :1'-3 mm(0.04^0.12 in) 

i 

inspection / Adjustment 

T. measure the engine idle speed by using a tachometer. 

Specification; 700-750 rpm(A/T) 

750-790 rpm(M/T) 

■ 2. If it exceeds the specification, loosen the tightening nut and 

adjust it by rotating the Idle adjust screw. 


Tightening torque: 5.0~8.8 N-nr(0.5~0.9 kg-m, 3.7~6.5 Ib-ft) 



( 


4 


Caution , 

• The idle speed adjustment should be done by the 
idle adjusting screw. 

IDLE UP SPMED(A/T ONLY) 

ON-VEHlCLE MAINTENANCE 

1. Check and adjust the idle speed. 

2. Start the engine and turn the air conditioner swiich ON. 

3. Check that the idle speed is within the specified range. 



Specification : 850-800 rprn 

4. If it exceeds the specification, loosen the No. 1 idle di¬ 
aphragm tightening nut and adjust it by rotating the idle ad¬ 
justing screw. 

Tightening torque: 

1.18-1.47 N-m(0.12~0.15 kg-m, 0.87~1.09 ib-ft) 

5. if adjustment can not be done, loosen the boll and readjust 
it by using.the actuator body. 



Tightening torque: 8-11 N m(0.8-T .1 kg-m, 6~8 Ib-ft) 

6. Connect the vacuum hose and operate A/C, then turn the 
blower switch on and verify the engine speed. 

Specification; 850-900 rpm 

INJECTION TIMING 

INSPECTION / ADJUSTMENT 

1 . Rotate the crankshaft slowly and align to ATDC 7'^. 


AN9010D04. ; 
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‘ < > 






^ theTOKle'!'® P™P a^d 

MaVIs?""® P' Pa'ap. 

Caution 

* pump'*^^^' during removing the injection 

• install it so that SST indicates about 2 mm(0.079 in). 


be mo^ved ^ ""o* 

5. Align the indicator of diai gauge to 0, rotate the cranksinft 
pulley ,n left and right, and then verily the pLitlon S Met 

■ **^®J^'‘^nl<shaft pulley again to align it to ATOC 7° 

and then check the dial gauge reading, ' 

Specification : 1 ± 0.02 mm (Lift) 

'■ Iht^lafboraniSirll^r''' Idft 3peoilica.lon, loosen 

ttSt wret®ch'"'”® ® PPP'P P*'"S 

9. Rotate the injection pump body so that the diai oaunp ^nHi 

1 n Tnhf (0.039-0.040 in)at ATDC 7°“ ^ 

0. Tighten the stay bolt of injection pump and the tightening 

Tightenin'^ torque : 19-25 N-m{1.9~2.6 kg-m, 14-19 !b-ft) 
IT. Remove SST. 

12. Insert a cap after inserting a new gasket. 

Tightening torque : 14-20 N.m(1.4^-2.C kg-m, 10 - 1.5 ib-ft) 

13. Tighten the injection pipe temporarily and tighten nuls {4 EA) 

on pump side. ' ' 

, Tightening torque : 25-29 N.m(2.5-3.0 kg-m, 18-22 Ib-fi) 

14. After starting engine, check if there is any fuel leakage. 

INSPECTION OF CAM LIFT 

'■ maS™^dl?rSfle°rra*B,^ ™=' 

Carh Lift; 2.6 mm(0.1 In) 


INJECTION TIMING ENGINE I flA.Q 




MEASURING TOOul 




_ ANguioC tf^ 

1 ±0.02 mm * ■ 


-DIAL 

GAUGE 


JGE 


BTDC 30° 




ATOC 7° 


-PRANK - 
SHAFT ^ 
PULLEY 



ANTbiOosa 


''T-'luy 


■ 




-1 

AN901002'1 


'ii‘III xir7 


' \ \ 


, SPECIFICAnON: 2.6 mm 


. _ANyoibop 


dial gauge 


B roc 30° 





CRANK SHAPl 
PULLEY 


• I 

—;-;_„j 

AMflOlCOOfi 





lOA^IO ENGINE compression pressu re 

COMPRESSION. PRESSURE 
O inspection 

Upto the normal operating temoerature 

conneofor oTfuel'cui 

4. Measu re the compression pressure during cranking. 


Cofnpression pressure Normal 
_(kgfema-rpm) ~ZIE^~ 

Cy|inder7to-cylinder pressure dilferenoe 


Specification 
30.0-200 
27.0-200 ~ 
below 3.0 


5 ^Zl;XS"£SSS .. 

, valve, d™ag?of°ga?kelete."'' ""S. misalignmenl oi 
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REMOVAL / INSTALLATION 


REMOVAL/INST/J 


Illatioki engine 10A-11 


1. Remove the negative cable of battery. 

: 2. Drain the engine coolant and transmission oil. 

3. Remove in steps as shown in figure, and install in reverse order of removal. 

4. After installing, fill the engine coolant, engine oil and transmission oil as specified. 

5. Alter driving tests, check for water or oil leakage, and inspect the coolant level and engine oil level again. 


^ ^ [ STEF> 1 . (SEAT AND PARKING BRAKE FRAME) 



• V# 


1. Passenger seat 

2. Driver seat 

3. Service cover 

4. Console box 


5. Parking brake (ramo 

6. Fuel lank opener cable 

7. Parking brake cable 




12 ENGiNE removal / installation 


STEP 2. (HOSES AND ACCELERATOR CABLE) 






1. Reserve tank hose 

6. Heater hose 

Atl9010055 

2. Radiator'upper hose 

3. Radiator lower hose 

7. Solenoid hose 


8. Accelerator cable 


4. fueltiose 

5. Air hose 

9. Throttle cable (ATX only) 














Ai\';010056 


1. Oil pressure switch 

2. Water .thermo switch (ATX oniy) 

3. Alternator connector 

4. Starter 

5. Thermo switch 

6. Heat gage unit 

7. Glow plug connector 

8. Air con compressor connector 


g.’Fuel cut solenoid connector 

10. Pickup connector 

11. FICD solenoid connector 

12. Speedsensor connector 

13. TPS connector (ATX only) 

14. Speed sensor connector (ATX only) 

15. Solenoid sensor connector (ATX only) 

16. inhibitor switch connector (ATX only) 









tOA-14 ENGINE REMOVAL / installation 


















'• engine under cover 

2. Transmission under cover 

3. Cross pipe 

4. Cross member 
Thermo modulator fan cover 
Thermo modulator fan 
Radiator 
Alternator : 


5 

6 . 

7. 

8 . 


rMi i^uii.uompressor 

oil pump , 

2 (MTX only) 

12. Selector lever cable (ATX only) 

13. Exhaust pipe 

14. AT|pipe (ATX only) 

15. Prcloelier.shaft 

16. Engine mount assembly 

I 


(• 




REMOVAL NOTE 

Power steering oil pump 

glneSod)!''® ^'“""8 oil p.mp with b,ackel Irom en- 

andTftbywTISSKf-"aohed, 

interfered. sof^ewhere the engine removal can not be 

Caution 

* *1011o damage the hose. 

Air con compressor 

1. Remove the air con compressor with bracket from engine 
Caution . 

• careful not to damage the hose. 


<« 
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A, 



10A-16ehlGlNE. REMON^L/INSTALLATION 


STEP 4. (ENGINE AND TRANSMISSION) 


37-52(3.8-5.3, 27-38) 




37-5r:(';i.S-C.3, 27-38) 




W-rn(kg-m, Ib-ft 

JTiioTc 

1 .Startermotor 4. Undercover 

2. Gusset plate(L.H) 5. Vansmission mounting 

3. Gusset plate(RH) 6. Auto transmission 









DISASSEMBLY/ASSEMBLY ENGINE 10A-17 


DISASSEMBLY / ASSEMBLY 

1. Drain the engine oil. 

2. Remove in the sequence shown in the figure below, and install in the reverse order of removal. 

3. Refer to each notes for disassembly and assembly. 

Caution 1 

. . Mark all parts rernoveti from cylinder so that those can be properly initalled later. ] 
(Piston, piston ring, connecting rod, valve spring etc.) % 

, . Wash parts thoroughly with steam cleaner, blow"out any water left with compressed air. 
• Keep the assembly order in mind during disassembly of any part or system. 

Careful also for any deformation, wear or damage. 

OTHERS 

I 









10A-18 ENGINE DISASSEMBLY / ASSEMBLY 


1. Oi! level gauge 6. Injection pipe 

2. Oil level gauge Pipe 7, intake manifold and gasket 

^ 3. Alternator strap 8. Exhaust manifold insulator 

4. Nozzle cover 9. Exliaust manifold and gasket 

5. PCVhose ■ 


Disassembly note , 

1. InstairSSt to engine alter removing the exhaust manifold 
and alternator. 


Assemblynote 

1. Install the oil hose after installing aiternator. 

Tightening torque; 588-882 N-m(6O-90 kg-m, 435-653 Ib-ft) 



AN9010028 


! 






DISASSEMBLY /ASSEMBLY ENGINE 10A-19 



BOLT SURFACE 


8-11 

(8C- -110 kg-cm, 
6 - 8 ) . 



gItSKET, 

■REPLACE 






GASKET, ^ 
REPLACE 





BOLT SURFACE 


^04) 19-25 ^ 

rrST" ® (1.9-2.6, 

r® tin ^^-19) 
>-© / ^ 





GASKET, 

REPLACE 






37-52 © 

(3.8-5.3, 
27-38) 






.1. Engine hanger 

2. Cylinder head cover 

3. Thermo case and gasket 

4. Cylinder head bolt 

5. Rocker arm and rocker arm shaft assembly 

6. Push rod 

7. Cylinder head 

8. Cylinder head gasket 

9. Rocker arm 

10. Rocker arm spring 


11. Rocker arm shaft 

12. Valve cap 
1’3. Valve cotter 

14. Upper valve spring seal 

15. Valve spring 

16. Vaive seai 

17. Intake valve 

18. Exhaust valve 

19. Lower valve sp.nng seat 


M..n(kg.m, Ib-ljl 

..... 


10A-20 ENGINE DISASSEMBLY/assembly 


DISASSEMBLY NOTE 
Cylfncler Head Bolt 

Loosen the cylinder head bolts in two or three steps in the num 
bered order as shov/n in the figure. 


Valve Cotter 

Removp the valve cotter by using SST as shown in the figure. 


Valve Seal 

Pull the valve seal out by using.SST. 













DISASSEMBLY/ASSEMBLY ENGINE 10A-21 


ASSEMBLY NOTE 
Valve Seal 

.Push the valve seal by usin^ SST as shown in the figure. 


Cylinder Head Bolt 

i 

Note 

• • • mark In the figure means short boit, o mark 
means long bolt. 

Caution 

. Measure the length of cylinder head bolt, replace if 
necessary. 


Long bolt: 158 mm(6.22 mm) 
Short bolt: 123 mm(4.84 mm) 


1. Apply engine oil onto the surface and thread of cylinder 
head bolt, and install to cylinder head. 

2. Tighten cylinder head bolts with 44-74 N-m(4.5~7,5 kg-m, 
33-54 Ib-ft) of tightening torque, in the order shown in figure 
(1st temporary tightening). 

3.. Tighten it with rotating 90° ( 2 nd tightening). 

■■4. Tighten it with rotating 90° (3rd tightening). 

Valve Cotter 

1. Compress the spring by using SST to install the valve cotter 

2, Check if tne cotter is completely positioned, by tapping the 
and of valve stem slightly with a plastic hammer. 


Water Outlet Housing 

1. After tightening the thermo case to cylinder head temoorarilv 
, by using “D" bolt and “S” nut, tighten “R" and “W complete¬ 
ly, then “C" and “S" comfiletely. ^ 


Tightening torque 

D, R, S, W ; 19~25N-m{1.9-2.6 kg-m, 14-19 Ib-ft) 



AN9010.034 



© (ED © 


© ® ® © 


AN9010035 







_AN9010030 



AN9010009 



10A-22 ENGINE DISASSEMBLY./ASSEMBLY 


FLYWHEEL AND OIL PAN 


343-392 ; 
(3S.0-40.0l 


0-R)NG. 


REPLACE 


1. Crankshaft pulley 

2. Clutch cover (MTX only), backing plate (ATX only) 

3. Clutch disc. (MTX only), drive plate (ATX only) 

4. Flywheel (MTX only), adapter (ATX only) 

'*% 5,. End plalte 

■ 6. Oil pan ■ 


7. Oil strainer.and pipe 

8. Oil Pump 

9. Water pump and gasket 

10. Oil filter body and gasket 

11. Oil cooler 

12. Engine mounting 


AN9010007 













DISASSEMBLY / ASSEMBLY ENGINE 10A-23 


DISASSEMBLY NOTE 
Crankshaft Pulley, Clutch Cover 
1; Hold the flywheel with the SST. 

■ 2. Remove the crankshaft pulley. 

loosening the bolts in two 


Flywheel 

Sh' link gear so thalit can not'bo ro¬ 
tated. Hold the flywheel with the SST. ° 

2. Loosen the tightening bolt for flywheel in two or three steps. 


ASSEMBLY NOTE 

Clutch Disc, Clutch Cover 

t. Align the center of clutch disc by using SST. 








ANSO10037 


ill ( ' 





AN90I0038 
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DISASSE MBLY / ASSEMBLY ENGINE 10A‘25 


^ ■ 1. Front Oil seal 

2. Injection pump gear cover 

3. Seal plate 

4. Timing gear cover 
5.. Friction gear 

6. ; Injection pump gear 

7. Friction gear 

8. Camshaft gear 

9. Thrust plate 


10. Idle gear 

11. Spindle 

12. Fuel injection pump 

13. Oil deflector 

14. Friction gear spring 

15. Friction gear 

16. Timing gear case 

17. Rear oil seal 




I ^ 


I 

i r 






DISASSEMBLY NOTE 
Camshaft Gear 

1. Hold the camshaft gear with the SST. 

2. Remove the lock nut ot injection pump gear. 


3. - Remove the injection pump gear by using SST as shown in 

the figure. 

4. Remove the camshaft gear and idling gear. 


ASSEMBLY NOTE 
Timing Gear 

Note ' 

• Install the timing gear so that its mark can be 
aligned to BTDC 30°. 

1. Install all gears with aligning all matching marks of gear to¬ 
gether as shown in the figure. 






10A*26 ENGINE disassembly/ ASSEMBLY 


CYLINDER BLOCK 


JOURNAL PART 

'1 


19-25(1.9-2.6, 14-19) 



- HOW TO TIGHTEN 


• CONtJECTING ROD CAP 
LOOSEN IT AFTER TIGHTENING WITH 7.0 
kg-m, AND RE-TIGHTEN WITH 3.0 kg-m, 

' THEN TIGHTEN 90= AGAIN. 

• CRANKSHAFT MAIN BEARING CAP 

LOOSEN IT AFTER TIGHTENINI3 WITH 8.0 { 

kg-m, AND RE-'TIGHTEN WITH 4..5 kg-Ti, ' 
THEN TIGHTEN 90= AGAIN'. 


JOURNAL AND PIN PART 


N rr.;kg-"r., lb- 


■ 11 ) 


19010011 


1. Woodruff key 

2. Camshaft thrust plale 

3. Camshaft 

4. Tappet 

6. Connecting rod cap 

6. Connecting rod and piston assembly 

7. Connacting rod bearing 

8. Connecting rod 

9. Piston ring 

10. Snap ring and piston pin 
f 1. Connecting rod bush 


12. Piston 

13. Main bearing cap 

14. Lower main bearing 

15. Crankshaft 

16. Upper main bearing 

17. Piston cooling jet 

18. Cylinder liner 

19. Cylinder block 

20. Upper thrust metal 

21. Lov/cr thrust metal 






DISASSEMBLY/ASSEMBLY ENGINE 10A-27 


DISASSEMBLY NOTE 


Connecting Rod and Cap 

1. Before' removing the connecting rod, clean the bearing, con¬ 
necting rod and crankpin, and check the following. 

• Connecting rod side clearance, (refer to page 10A-28) 

• Crank pin oil clearance, (refer to page 10A-28) 


Main Bearing Cap 

1. Before removing the main bearing cap, clean the bearing 
and main journal cap, and check the following. 

• Crankshaft end play, (refer to page 10A-27) 

• Main journal oil clearance, (refer to page 10A-27) 

assembly NOTE 
Plstoh Ring 

1. Assemble in the order of the oil ring expander, oil ring, sec¬ 
ond ring and top ring. 



Crankshaft Main Journal Bearing Oil Clearance and End 
Play 

1. Remove any foreign material or oil from the journal and 
bearing. 

2. Install the upper main bearing to cylinder block. 

3. Align the crankshaft to the cylinder block. 

4. install the plastic gauge onto the upper side of journal in axi¬ 
al direction. • 


5. Loosen after tightening with 78 N-m(6.0 kg-m,58 Ib-ft) and 
re-tighten with 44 N-m(4.5 kg-m, 33 Ib-ft) then tighten 90° 
again. 

Caution 

• Do not rotate the crankshaft when measuring the oil 
clearance. 


AND0100.»5 




6. Remove the main bearing cap and measure the plasli 
gauge at each journal. If the oil clearance exceeds the maxi¬ 
mum value, grind the crankshaft and use the undersized 
main bearing. 

Oil clssrsnco s 

•. . No.1, 2,4,5 : 0.038^0.071 mm(0.0015~0.0028 ii'.) 

No.3: 0.060-'0.693 rrim(0.00.24-0.0037 in) 

Limit: 

. No.1, 2,4,5 ! 0.11 mm(0.0043 in) 

No.3 : 0.15 mm{0.0059 in) 


/'.N9010047 



AN7010A133 






10A-28 ENGINE DISASSEMBLY/ASSEMBLY 

. . ' ■■■ . — — - — ' ' ... I- 


7. Apply a liberal amount of oil to the main bearing, thrust 
bearing and main journal. 

8. Loosen.after tightening with 73 N'm(8.0 kg-m, 58 Ib-ft) and 
retighten with 44 N’m(4.5 kg-m. 33 Ib-fl) then tiqhlen 90"' 
again. 


9. Check the crankshaft end piay. 

End'play: 0.14-0,30 mm(0.0055~0.0118 in) 

Maximum: 0.32 mm(0.0125 in) 

10. If the end play exceeds the maximum value, grind the 
crankshaft arid use the oversized thrust bearing, or replace 
the crankshaft and thrust bearing. 


Thrust bearing width 


mm(in) 



Overside 

\ Specification 


Standard 

: 2.320-.2.325(0.0913-0.0915) 


0.25 ■ 

i 2.445-2.450(0.0962-0.0964) 


0.50 

i 2.570-2..575(0.1012-0.1014) 


■ 0.75 ' 

' 2.695-2.700(0.1061-0.1063) 


Crank pin oil clearance / connecting rod side Clearance 
1. Place a piece of plasti gauge on the crankshaft at connect- 
, ing rod journal. 

Caution 

• Do not rotate the crankshaft when measuring the oil 
Clearance. - 


. Remove.any dirt or other material from the contact surface 

of. the connecting rod bearing and connecting rod bearina 
cap. 

3. Install the. connecting rod bearing and the connecting rod 
cap, aligning the matching markes on the connecting rod 

• and connecting rod cap. 

4. Tighten the conaec^ting rod cap nut as follows. 

(1) Apply, engine oil to the thread of connecting rod and the 
; surface of tightening nut, and tighlen to 69 N m(7.0 ko- 
m, 51 Ib-ft) then loosen it. 

Retighten with 44 N-m(4.5 kg-m, 33 Ib-ft) then tighten 
90° again. 






ANe010048 



AN3010019 




DISASSEMBLY / ASSEMBLY ENGINE 10A-29 


5... Measure the oil clearance with the plasti gauge after assem¬ 
bling the connecting rod cap. 

Standard: 0.036~0.067 mm(0.0014~0.0026 in) 

Limit: 0.10 mm(0.0039 in) 

If it exceeds the limit value, replace the bearing or use the 
undersized bearing after grinding the crank pin. 


mm(in) 


Bearing size 

Crank pin grinding limit 

Standard 

57.106-57.124(2.2483-2.2490) 

0.25 Under size 

56.856-56.874(2.2384-2.2391) 

0.50 Under size 

56.606-56.624(2.2286-2.2293) 

.0.75 Under size 

56.356-56.374(2.2187-2.2194) 



6. Tighten the connecting rod cap as foiiows. 

(1) Appiy engine oil to the lubricating surface of crank pin 
and connecting rod bearing. 

(2) Install the connecting rod cap, aligning the matching 
marks on the cap and on the connecting rod. 

(3) Tightening order of the connecting rod cap nut 

After applying engine oil to the thread of connecting rod 
tightening bolt and nut, tighten it to 69 N-m(7.0 kg-m, 5i 
Ib-ft). and loosen it. Retighten with 29 N-m(3.0 kq-m’ 22 
Ib-ft) then tighten- 90® again. 

7. Install a dial gauge. 

8. Measure the side clearance while moving the connectinq 
rod back and forth. 

Standard: 0.239'«0.390 mm (0.0094^0.01 53 In) 

Limit! 0.35 mm(0.0138 in) 

If it exceeds the limit value, replace the connecting rod and 
cap. 


AM9610052 
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10A-30 ENGINE INSPECTION AND REPAIR 


;4NSPECTIQN AND REPAIR . 

1. ClBSn dll parts thoroughly and rGmove gaskGt fragments, dirt, oil or grease, carbon, moisture and other 
foreign material completely. 

Caution 

. Do not give damage to the joints or sliding surface of aluminum alloy parts (cylinder head , 
piston). 

2. Check if all parts are suitable vWlh following standard value, replace or repair if necessary. 


CylIndBr Head _ 

Distortion of mm(in) Longitudinal 

head surface Lateral 


Distortion of side surface 


Length Of cylinder head ■ ' Short bolt 
mm(in) • 



Valve 


Valve thickness (margin) . Intake 
mmfin) Exhaust 


Valve stem diameter 

mm(in) 


Intake 


•Exhaust 


mmfin) Intake 
Exhaust 


Standard 

* mm(ln) 


Valve seat angle 


Seat width . 


Valve seat sinking 


Valve spring'length 


Valve spring squarenessrnm(in) I Limit 


Rocker Arm and Rocker Arm Shaft 


Rocker arm inner diameter 


R ocker arm sha ft outer diameter 
Oil clearance mm(in) Standarc T 

' _ . _ Limit 

Push Rod 


Deflection 


mm(in) 


Standard 


Limit 


Standard 


Limit 


Standard 


Limit 


Specification 
0.25(0.010)' 


0.10(0.004) 


0.15(0.006) 


121.7-122.3(4.79-4.81) 


156.7-157.3(6.17-6.19) 


158,0(6.22) 


1.35(0.05) 


1.5(0.06) 


Remarks 






Exhaust 

Standard 



Limit 

Valve guide inner diameter 


mm(in) 

Oil clearance | 

Intake 

mm(ln) 

Exhaust 


Limit 


Intake 


Exhaust 


8.395(0.3305) ' 


8.440-8.463(0.3323-0.3332) 


8.369(0.3295) 


0.027-0.074(0.0011 -0.0029) 


0.055-0.100(0.0022-0.0039) 


0.116(0.0046) 


45 


45 


2.41(0.095) 

1.98(0.078) 


0.90-1.10(0.035-0.043) 


Limit 

Intake 

2.50(0.087) 


Exhaust 

2.50(0.087) 

Standard 

49.5(1.95) 

Limit 

48.5(1.91) 


1.63(0.064) 




inm(in) 19.000-19.021 (Q.748~0.749) 
mm(in) 118.959-18.980(0.746-0.747) 


0.020-0.062(0.0008-0.0024) 


_ I 0.07(0.003) 


Clearance between valve 
guide inner diameter and 
valve stem diameter 



Facing width between valve, 
face and valve seat 




mm(in) 


0.4(0.016) 





































































r 
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Distortion 


mm(in) 


Cylin^r core inner mm(ln) 
diameter 

[Cylinder liner outer mm(ii^ 
‘diameter 

Piston, Platon Pin 


Longitudinal 


Lateral 


X-X axis 


V-Y axis 


Y-Y axis 


Y-Yaxis 


Piston outer (diameter 

j Piston clearance 

I Rirtg groove 
Clearance 


Specification 


0.254(0.010) 

~~0.10(0.004)~ 


Remarks- 


mm{in) 


mmtin) 


End gap of piston ring 


mm(in) 



Oil ring 
Limit 


Top ring 


94.472~94.498 

(3.7194-3.72041 



Second 
Oil ring 


-oAfai 

inner diameter of cylliner 
Clearance between piston 

nng groove and piston ring 
Measured on all around. . 


Piston pin outer diameter 
Connectfng Rod 


Bush Inner diameter 


_mm{in) 


0.20~0.40(0.oo8-n ni g) 


1.50(0.06) 


^1 clearance 


Allowable twi st 
Camshaft 


Standard 


_mjn{in) 


Limit 


I Ruriout 


Cam height 


mm(in) Standard 


journal diameter 
(wear limit) 


mm(in) 


Camshaft bearing inner 
diameter 


Limit 


No. 1 


_mm(in) 

mm (in) 


- —05(0-002) per 100(3.937) 


Intake 


Exhaust 


Intake 

Exhaust 


No. 2 


No. 3 


Oil clearance nim(in) 


End plate 
(axial play) 


mm(in) 


I- After measuring the joJrnal 
I wear in X and Y , 
direction, y 

replace if it . 
exceeds. 

Y 


No. 2 


No. 3 


A02::2i8(ojoooilao^ 
jj-os-o. 18(0.002~6Ii?^?^ 
0.30(0.0118) 


beSfr'in^f • ‘^'st'veen carnsnif 
searing inner diameter anr 
-canighaftio urnal outer r!i.nm i!2r 


I 




10A-32 ENGINE inspection and repair, specification 


Item 


Specification 


Remarks 


W 


Tappet 


Outer diameter 


mm(in) I 14.218-14.233(0.5598-=0.5604) 


Bore in cyiinder block 


rnm(in) ! 14.288-14.319(0.5625-0.5637) 


rClearance between cylinder' 
! block bore and' tappet 
[ outer diarn^r _ mm(iny; 


Standard 

Limit 


0.055 -0.101 (0.0022-0.0040) 


0.15(0.006) 


SPECIFICATION 


Items 

Specification 

Engine 

Diesel, 4-Cycles 

Number and arrangenrient of cylinder 

4-Cylinder in-line, Longitudinal 

Combustion chamber type 

i 

Swirl 

.....■...■■—.....—■.■■-I 

Total displacement 

(cc) 

2665 


Cylinder bore X stroke 

mm(in) 

94.5 X 95.0(3.7205 x3.7402) 

Compression ratio 

21.5 

Compress pressure 

• (kg/cm2-rpm) 

30-200 

Valve timing 

Intake | Opening 

BTDC12® 


j Closing 

ABDC40° 


Exhaust .! Opening 

BBDC 50° 


1 Closing 

j ATDCi; 

)0 

. Valve clearance 

Intake 

1 0.30(0.012)(engine f 

old conditljn) 

mm (in) 

Exhaust 

i 0.38(0.015)(engine cold condition) 

Idle speed . 

(rpm) 

i 700-750(AyT). 750-790(M7T) 

Injection timing(static) 


j ATDC 7° 

Firing order , 


i 1-3—4- 

-2 
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SPECIAL TOOLS 


SPECIAL TOOLS ENGINE 10A-33 






engine oil. 

OIL COOLER .. 

. OIL FILTER . .. 

OIL JET. 

OIL PAN. 

OIL PRESSURE SWITCH 

OIL PUMP. 

SPECIAL TOOLS .. 

■SPECIFICATION .i.!.’.’..’! 

TROUBLESHOOTING GUIDE 


11 A- 4 
11 A- 9 
11A-11 
11A*11 
11 A- a 
11A-11 
11 A- 5 
11 A-12 
11A-12 
11 A- 3 














.--s, 

* 










INSPECTION 

o’ If on level ground 

Satire. operating tenv 

f I'l'Tfif f.^'^^ine off and wait for 5 rninutes.' 

■ SeTw"'’'"'’ “'I “"'““O" >’•/ using ino oil 

. 5. Fill or replace oil if necessary. 

Note 

■ oSi'gau^e.^"'''''^ 

Oil Pressure 

I. Rarnove the oil pressure switch. 






I cs!«Slr'btek.'° "'® 0" 

'"’ peratire.^™'"® '°''' '■“operaling lem- 

''■ during keeping engine el 

Standard oil pressure: 

362.8-431.^ kpa(3.6~4.4 kg/cm', 51.1,'j~62.52 psi) 

: ' inspect each par. 

REPLACeMENT 
Is Warm up the engine. 

u. Drain the oil into a suitable container. ^ 

,• 

Warning 

■ ®?S'd^am oilc“reM^^ 

4. Install a new gasket and tighten the drain plug. 

rightening torque: 32-41 N-m(3.2-4.2 kg-m, 23-30 Ib-ft) 

it ''p"F" 

^ OU pan capacity : 5.7 / {6.0 US qt, 5.0 Imp qt) 

7. Gheck the oil level after running engine. 






L-.. 



AfJ9C1.:cil3 










11A-6; LUBRICATION SYSTEM QIL pump 


DISASSEfWBLY / ASSEMBLY 

1. Disassemble in the sequence shown in the figure 

O Aoc^mKlA In fho nrHor nf HleQceQml'vU/ 






OIL PUMP LUBRICATION SYSTEM 11A-7 


INSPECTION 

Inspect the followings, and repair if a problern is found. 

1. Distortion dr d,amage of the pump body or cover. ' 

2. Wear or damage of the valve. 

3’. Weak or crack of the valve spring. 


4. The clearance between the inner and outer rotor. 

Standard : 0.04~0.08 mm(0.0016'>'0.0031 in) 
Limit: 0;10 mm(0.0040 In) 


5. the clearance between the outer rotor and the pump body. 

Standard : 0.10~0.21 mm(0.0040~0.0083 in) 

Limit: 0.25 mm(0.0098 in) 


6. The clearance between the rotor and the pump cover. 

Standard : 0.03~'0.10 mm(0.0012~0.0040 in) 

Limit: 0.15mm(0.0059 in) 





AN90n007 
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II A^S LyBniCATiON SYSTEM oil pan 


OIL PAN 

(^^ftEMOVAL 

1. Remove the battery negative cable. 

2. Drain the engine oil. 

3. Remove the under cover. 

4. Remove tho hose attached to the vacuum pump and Iho 
side ot oil pan. 

5. Remove the oil level gauge pipe from the rubber hose. 

C. Remove the oil pan. 


INSPECTION 

1. ' Remove any dirt or chips in the oil pan. 

2. Check'the oil pan tor crack, the thread of drain plug lor 
damage and inspect the bolt holes for damage. 

Repair or replace if necessary. 



INSTALLATION 

1. Remove the old sealant thoroughly on the cylinder block 

and oil pan. . 

2. Apply a continuous bead of sealant to the oil pan along the 
inside of the bolt holes, and overlap the ends. 

3. Tighten the oil pan installation bolts with specified torque. 

Tightening torque: 

15.7~22.5 N m(1.6~2.3 kg-m, 11.6-1G.7 Ib-ft) 



a:';?c 



10 A 

















11A-1Q LUBRtCATION SYSTEM OIL COOLER 


INSPECTION 
Oil Cooler 

1. Inspect visually the core for clogging or damage, 
place it if a problem is found. 


Plunger Control 

1. Check the plunger control for connecricn or wear. 

2. Check the plunger control spring for weak, 


Oil Relief Valve 

1. Check the steel ball for wear or damaoe. 

2. Check the relief valve spring for weakr 




OIL FILTER, OIL PRESSURE SWITCH, OIL JET LUBRICATION SYSTEM 11A-11 


OIL FILTER 

REMOVAL / INSTALLATION 

1. Remove the oil filter by using wrench. 

2. Apply a small amount of engine oil to the "0" ring of the new 
oil filter 


Ceftiti'ort 

• Do not use any tool for tightening. 

3. Tighten the oil filter by hand. 



Tightening torque: 

■ 21.6~24.5 N-m(2.2-2.5 kg-m, 15.9-18.1 Ib-ft) , 

4. Add a specified amount of the engine oil. 

5. Start the engine and check for leakage at the filter. 


OIL PRESSURE SWITCH 

INSPECTION 

1. Turn the ignition switch on (no start), then check if the warn¬ 
ing iight is iit. 

2. Start the engine and check if the warning iight is’turned off. 

• The oil pressure switch is normai if it is lit in step 1 and 
turned off in step No. 2. 

■ • inspect the eiectric circuit if it is not lit in step 1, replace 
the oil pressure switch if no problem is 
found (refer to the electric wiring diagram). 

Measure the oil pressure if it is lit in step 1 and not turned 
off in step No. 2, replace the oil pressure switch if the oil 
pressure is normal. 





OIL JET 

INSPECTION 

1. Check the oil passage for clogging. 

2. Check the oil jet valve spring for damage. 

Valve opening pressure : 198 kpa(2.0 kg/cm*, 28.4 psi) 



AN901 '0 



11 Ar12 ■ LUBR!C/^ION SYSTEM specificationi. service special tool 


SPECfPfCATlON 


. item 


Specification ’ 

Lubricatiort system 


Force-led by gear pump 

Total oil quantity 


1 (US ql, Imp qt) 


7.4 (7.8, 6.5) 

Oil quantity in oil pan (‘F’ position) 

i' (US ql, Imp q!) 


5.7 (6.0, 6.0) 

Force-fed pressure 

kPa (kg/crn'r, psi) 

353-432 (3.6-4.4. ei1-63) - 3000rpm 

Oil pump 




TrocnoW|type i 

Oil filter body 

Regulating valve opens at 

kPa (kg/cm*, psi) 


3S2 (4.0, 57) i 


Oil filler relief valve opens at 

kPa (kg/crn-, psi) 


&8 (1.0, 14) 


Oil cooler relief valve opens al kPa (kg/cm-_, psi) \ 

128 (1.3, 18) 

oil filter 




Full-flow, paper elemenl 

Oil cooler 



Built-in water cooled* multi-plates type | 

1 Warning light operating pressure 

kPa (kg/cm^^.’psi) 


29 (0.3, 4.3) 

Engifie oil 



!■ 

API Service CF-4 or CG-4 




: Four seasons ; SAfc. 5W-30 (-25'U-30'C) 




Four winler: SAE, 10W-30 (201:-30'C) 




Four summer: SAE, 30 (013-3013) 


SERVICE SPECIAL TOOL (SST) 


0K67P 140 015 
Oil pressure 
gauge 


r 






j Moasviromeiit 

'i o( oil pressure 
I 


"1 





COOLING SYSTEM 
(J2 ENG(NE) 


engine coolant 
radiator cap 
SPECIFICATION 

thermostat ........... 

troubleshooting G 








TROUBLESHOOTING GUIDE 


Problem 

Possible causes 

r" 

Action 

Coolant leaks 

, 

Damaged radiator core 

Coolant leaks Irom radiator hose and healer hose 

Coolant leaks Irom v/ater Ihcrrno switch 

Malfunction o.l water seal (water pump) 

Loose or damaged thermostat cover and gasket 

Loose cylinder head bolts i 

Damaged cylinder head gasket j , 

Crack of cylinder block 

• 

Crack of cylinder head 

Replace 

Repair or Replace 
Repair or Replace 
Replace 

Repair or Replace 
Tighten 

Replace 

Replace 

Replace 

Corrosion 

Impurities or deposits in coolant 

Clean 

Overheating 

• 

. 

■ 

--- ---i ___ 

Clogged water jacket (v/ater passage) 

. Malfunction of thermostat 

Clogged radiator lihs 

Malfunction ol water pump 

Insufficient coolant 

Malfunction ol thermo modulator fan 

Clean 

Replace 

Repair or, Replace 
Replace • 

Add 

Replace 





,-4 COOLING SYSTEM ENGINE COOLANT 


pGINE COOLANT s 

INSPECTION 

fjblant Level and Condition 

i Chock the coolant level is near the radiator filler neck. 

2. Check the level is between FULL and LOW of the reservoir 
tank. Add coolant as required. 

: Check-the radiator cap and radiator filler neck for corrosion 
or scales. 

4. inspect for oil in either the reservoir lank or radiator filer 
neck. Iloills found in either place, it is likely there is a leak¬ 
ing head gasket. 

0 . Inspect for coolant leakage at the radiator, if necessary, re- 
■pair or rpplace radiator. 



..EPLAGEMENT 


Warning 

» Do not open the radiator cap when engine is hot. 

. When opening the radiator cap, wrap it with thick 
cloth. 

• Dfain hot coolant carefully. 




Remove the radiator cap and loosen the drain plug. 

Drain coolant into a suitable container. 

Tighten the drain plug. 

Add a sufficient amount of anti-freeze solution (Ethylene gly¬ 
col) and cooiant. 

CoOlahl capacity 

V\/tthout heater: 8.5 1(8.98 qt) 

■ With heater;: 9.51(10.04. qt) 


5. Add poOlanl upto the radiator filler neck during operating the i 

P engine at idie. , 

6. instati the radiator cap. ■ i 

r-RADlATOR CAP I 


^"'INSPECTION 
Radiator cap valve 

""1. Remove, foreign material from between the radiator cap 
valve and the valve seat. 

2. Attach the radiator cap tester to the radiator cap, and apply i 
r> pressure gradually upto 93-123 kpafO.OS-l .25 kg/cm=, i 
13..5'-17.8psl) 

^^ 3'. Wait about 10 seconds. Check that the indicated'pressure . 
has not decreased. Replace the radiator cap if the pres- ! 
sure ivas leaked off. 

Radtatdr pressure valve 

r 1.' Pull the 'negative pressure vaive to open it, and check if it 
! closes completely when released. 

' ' 2. Check for damage on contact siiifaces and for cracked or 
. deformed seal packing. 

4" 3. Refilace the radiator cap if necessary. 











thermostat. SPECIRnATir-,N. 


THERMOSTAT 


inspection 

2 Plarfth?ihoT°!-? 3''' 1‘Qhlness. 

a thermometer into water 
3. . leat the water gradually and check the following.'' 

Items a---— 

r- ---^-:--- Specdication 

JLiPj.r gJs'^Perature M l 80.5-83.5(17^311^1 
• F ull-open temper ature oc (°F) ' 

C..II_I...-----i-1- 


Full-open lift 


SPECIFICATION. 


mm (in) 


abo ve 8.5(0.33) 


gOpUNG SYSTFM t2A 





Bexcico-oc 


Thermostat 


Coolant capacity 


Items 

. I 

r~Type .i 

I Initial Open ing leniprjrnluro '-'C ('F' I 
FalFo peji le.mperaiure '-'>C (■^F) j 
.__l^oper;iiii ^(iarl' 


With heate r 
Without heater 


_ Specification 

...type 

_.9 H 8£3)' 

.... 95(3 05) ~~~ 

_ above 8.5 (0.33) 

_ 9.5(1 oeT" 

_ 3.5(9.G) 


I 

i 

I 

t 

I 






intake and exhaust 

SYSTEM (J2 ENGINE) 


exhaust SYSTEM 
fNTAKE SYSTEM 
SPECIFICATION 













20A-4 INTAKE AND EXHAUST SYSTEM INTAKE SYSTEM 


Accelerator Cable 



AN9020001 


1. Idle adiusting knob 


2. Accelerator pedal 


3. Arxelerator cable 


INSPECTION 

Accelerator Cable 

1.. Inspect the cable deflection. 

Deflection ; 1~3 mm(0.04~p.12 in) 

If it exceeds the limit, adjust by rotating the nut ®. 


2. Depress the accelerator pedal fully, and check if the control 
lever touches the stopper bolt. 

Clearence; 0 mm 

Adjust it by rotating the nut ® if necessary. 




AN9020004 






EXHAUST SYSTEM 


INTAKE AND E)fHAUST SYSTEM 20A-5 


EXHAUST SYSTEM 

1. Remove in the steps shown in the figure. 

2. Inspect all parts, and repair oi'" replace if necessary. 

3. Install in the reverse order of removal. 



2. Front pipe (combined with the pre-silencer) 4. Tail pipe 


SPECIFICATION 


I Items . 



SpeciUcation 

1 Air Cleaner 

i Type 


enper Elernonl 

j Accelerator Cable 

j Deflection rnrn (in) j 


1 -3(0.04-0.1;^) 






FUEL SYSTEM 
(J2 ENGINE) 


FAST IDLE CONTROL DEVICE (FICD).. 22A-13 

FUEL CUT VALVE ...22A-10 

FUEL FILTER (BUILT-WITH SEDIMENTOR) 22A- 0 

FUEL INJECTION NOZZLE .. 22A-11 

FUEL TANK ...22A- 5 

INJECTION PUMP..22A* 7 

OUTLINE ... .. . 22A- i3 

PICKUP COIL. 22A-10 

SPECIAL TOOLS ...;...... 22A-15 

SPECIFICATION .....:.... 22A-15 

TROUBLESHOOTING GUIDE .... 22A- '4 
















OUTLINE FUEL SYSTEM 22Aii3 


i o. 


OUTLINE 

STRUCTURAL VIEW 


I®! 






Jir 




nil 


5 I. Fuel tank 

4. Return hose 

7. Actuator 

AN9022001 

t 

2. Check valve 

5. Fuel filter (built-with sedimen- 

8 . Injection pipe 


3. Main hose 

tor) 

9. Injection pump 



6 . Solenoid valve (3-way) 




V ’ 

















22A-4' FUEL SYSTEM TROUBLESHOOTING GUIDE 


TROUBLESHOOTING GUIDE 


. . Problem 

H- - a; ;. 

r ' Failure ot’engine starting 


Possible causes 

Fuelfllter 

Clogged 

Water or air in filler 

Injection pump 

Fuel cut valve malfunctioning • 

Improper injection timing 

Airinpump 

Malfunction of parts in pump 
Fuel Injection nozzle 
Stuck needle valve 
Fuel leakage from nozzle 
Improper nozzle opening pressure 
Malfunction of glow plug 


Action 


Replace 

Repair 

Replace 

Adjust 

Repair 

Replace 

Replace 
Replace 
Adjust ■ 
Replace 


Rough Idle 


Fuel fitter 

Refer to Failure o( engine starting 
Injectlori pump 

•Refer to Failure of engine starting 
Fuel Injection nozzle 
Stuck needle valve 
Improper nozzle opening pressure 
Improper installation of nozzle holder 
Leakage from nozzle holder washer 
Fuel Injection pipe 
Crack 

' Leakage from connection 
Improper adjustment (or Idle speed 


Replace 
Adjust ■ 
Repair 
Replace 

Replace 

Repair 

Adjust 


, Knocking 


High fuel consumption 


Poor acceleration 




■ 


'Excessive exhaust smoke 


incorrect injection timing 
Low quality of fuel 

impreper fuel injection nozzle opening pressure 
■Stuck needle valve of fuel injection nozzle 
Fuel leakage from fuel injection nozzle 


Injection pump 

Incorrect injection liming 

High Idle speed 

Fuel injection nozzle 

Improper nozzle opening pressure 

Fuel leakage from nozzle 

Fuel leakage from nozzle holder washer 

Fuel leakage frorn connection 

Clogged fuel filter 


Fuel Injection nozzle 
Improper nozzle opening pressure 
Stuck needle valve 
Fuel, leakage from nozzle 
Injection pump 

Refer to Failure ol engine starting 
Fuel Injection pipe 
Refer to Rough idle 
Fuel filter 
Water or air in filter 
. Clogged •' 


Clogged air cleaner 
Incorrect injection timing 
Malfunction of nozzle or nozzle holder 


Adjust 

Replace 

Adjust 

Replace 

Replace 


Adjust 

Adjust 

Repair 

Replace 

Replace 

Repair 

Replace 


Replace 

Replace 

Replace 


Replace or Repair 
Replace 


Clean or Replace 
Adjust 

Repair or Replace 




removal / INSTALLATION 
?;fWarnlng . ■ 

. • for crack or wear and mnai 

1- Rernove the baftprv'no ^®Pl3ce if necessary. 

4. .Iplall ,n the reverse orter cSS shown in the below lig„re. 

Note 

S 'nstallation. 






■ • 43.1~54(4.4-5.5, 31.a~3 



0.9~1.3 


di 

4.4~5.5 


8-8-12..7(0.9-1.3. 6.5 



2.5-3:5(25-36 kg-cm, 2’1-. 7- 


31.2 lb-;n) 



*» V f»<v 

■ 

:. I'i'l 


Fuel level gauge connector’ 
Return hose " • ’ 

^ain hose 


' checW?aSg) (built-wllh 7. Fuel tank bracket 

e.'jSosr' 8. Fuel tank assembly f« 





.22A-6IFUEL SYSTE M FUEL tank, fuel filter mm t-witm seoimentor) 




INSPECTION . 

XheckValve (2-Way) 

1 . Remove the hose from the fuel tank. 

^ Note' 

" • • Check any foreign material in hose. 

■ inspect air flow in both direction. 

3,.^ If it exceeds the specification, replace the hose assembly. 

Warning 

' • Do not inhale fuel. 

FUEL'FILTER (BUILT-WITH SEDIMENTOR) 
air bleeding 

Caution 

• In case that air \$ present in the injection system be - 
cause of lack of fuel during engine operation or the 
injection pump Is. replaced, air bleeSng should be 

following procedures 
and then start engine and verify if fuel is not leaked. ’ 

1 . Rennove the fuel filter air bleeding plug ® 

■ onTffelfSs'?*'® “"ffl 

I'lfter!'’® P'“8 depressing the head of fu- 




DRAINING WATER 
Note • ■ 

* [J^f*?®secllmentor warning light is lit, drain the water 
> In the steps as shown below; uie waier 

' ’ oreS plug, and then drain the water while de- 

? Af?pr®Hri • ^ releasing repeatedly the head of fuel filter 
r After draining the water, do air bleeding for the fuel filter. 

DETECTOR 


fon 


A 

4 *.. 


^^Hnstalllng the detector, air bleeding should be 

. ' ■ ■ 


‘tfr 


v' ,;, -ig#it 



AN9022004 





Ai'iyo22-.;ce 


.K .1 






r.-%ff2|DtESp_EED : 

1 , I Inspection 

i (coolant fempemt^^^ operating temperature 


I- 


; Idle spee^ : 700-750 rpm 


:nX'■^P~n. adius. ,1 in ,ha iCow- 

V t^Ad/Ustment . 

.-I nspectmadefctton of accete^^^^^ 

• Deflection; 1-3 fnm(0.04-o.l2 in) 

:Note 

r while rotadhSe^nut ©Vfte^rfoo^'''?^ 

"" ator cable lo?k nut after loosening the acceler- 


i - 


,»adiuJ?SS''^?<SLS.g^ 



AMSOgjf^ i 


;Tlgh,enlng torque •s.M.S N.m(0.^.9 kg-n,, 4.4~6.5 Ib-ft, 

Note 

• bSk SocK 

; ^ : , clockwis^ ’ ^ tlecreased if turning it ciunter- 

'• I ' tel?adjusti!!| (RetlJ'paJlao-i®. operated af- 

injection TIMING 

Inspection 

• Valve connecfor!^^^ -legative cable and the fuel cut solenoid 

■2. Remove the intake hose 

4;. ACthVjw“„g inieotion p^p. 

W,.h .ne rticatln Pin bV«SS/,,ie“r,,^';„\foTSSr 


6. Insert SST (0&70 131^o?o^ Sn'lh^^ miection pomp. i---^ 

draulic head, and install the d S ninn ^ ^ 

, can touches the plunger of purhp.^ indicator ‘i 

Note 

fcabpm 2-°3 indicates 





f ®™'0f Piilley counterclockwise (in <he 

vO'f 

’- indicator Of dial gauge 

• . . • • L-‘,•„ '••;'■■■•■ •. ..^.Vt-/’. ’.v;..' ■• i . • . 

Note' 

: ': SS?H™«d' /roS 

: ..i.aJdSght pullsy in Ten 

f «on <"' Ci-c 

;l aligned with the indicator oin Sv be 

' :> -gauge 'indicated 1 ±0 02^mmm 04 ^ n nnop°''^' 

; «tning^(nart< (ATDO 7o, ^an be allgneJS“iht ffiioXln.'^ 

' wSfct'"®'' '■• i" 'He fol. 

Ad|ustnn'ent 

stallatio'n b^olt removing the injection pump in- 

■ r--^ " =---- 



_‘ cam lift 1 

1 *>n fimiA... 


Ajiove 1:j; 0.02mm “1 
■ (0.04*0.0008 In) 1 

• ! 

Br*!rt4Ai'j-ri 

<iijev.Us;;i Iimino 

Advanced 

Adiustment 

Rotate the injection ' 
pump counterclockwise.^ 

. (in the reverse direction 
of enciine revolution) 

uuiuw. 1 liu.u^mm 

. i 

——^ —J. 

Retarded 

Rotate the injection 
pump clockwise. 

(in the direction of 
engine revolution) 





Note. 

timing."’ bleeding after adjusting injection 

CAM LIFT 
Inspection 

il Rotate^Ihe .. [ 

'7 of engine revolution) and read°fhTm^ ■'^' direction i 

'4^ al gauge indicator rnaximum indicating of di-' i 

»v^ • 

% • 2.6 mm{0.102 In) ‘ 


• . ■ • ■L__ 



A.\902201 



P^iSM 


ArJ'j0220 1 





Er'i 
r ' 



1 ■ •' 
4 


G: ***** 



■ . _ INJECTION PUMP FUE L SYSTEM 22A4 

REMOVAL / INSTALLATION 

1. Remove the battery negative ca^Ie. 

2. Remove the service cover (Refer to Section 10 ). 

3. ; Remove in the steps shown in the figure, referring to notes for removal. . 

4. ! Inspect all parts, and repair or replace if necessary. 

5. Install in the reverse order of removal. 


Caution 

• Check the Injection timing, and adjust it if necessary (refer to page 22-7). 
. After iristaliation, perform air bleeding from the injection pump. 







22A-10 FUEL SYSTEM injection pump, fuel cut valve, pickup c 


COIL 


Removal note 


1. Mark matching line between the injection pump flange and 
' bracket. 


^ ^irool) using SST (0K670 


Caution 


* chantage to the Woodrufkey attached to 


FUEL CUT VALVE 


* •• '■ \ /A 

! 1 f 







/ .• !hF.—\ 


CKlSTpi^^lOOSj 



./rA- 

’A 




\ . 


_Aj|9022^,9' 


inspection 

I Verify that engine stops when disconnecting the fufH cut 
^.valve connector during engine operation. If engine does not 

SSh is «'<= <'■«=> 


P1CKUPCOIL 

INSPECTION 

1 . Remove the pick up coil conrtector. 

2 . Do continuity test by using a ohmmeler. 

J. Replace the pick up coil if its circuit is opened. 


I 

I 

L 



AV9022021 









FUEL INJECTION NOZZLE 

REMOVAL 

1., Remov6 in tiio following stops. 
® Battery negative cable 
(D Fuel cut valve connector 
assembly 

(i) Fuel injection pipe 
® Fuel return pipe lock nut 
® Fuel return pipe 

INSPECTION 


(D Washer 

® Fuel injection nozzle 

d) Nozzle washer 
(D Corrugate washer 


Injection Startilig Pressure 

by pumplnfha^^^ bleed air 

,. leS i"' 

Injection starting pressure-; 

13230 kpa(135 kg/cm*, 1918 psi) 

speoifcation, ad- 

Note 

* from 0.50mm (0.02 in) to 1.54mm (0 06 
in) (27 typesln total at interval of 0.04mm(0 0016 iiiil 

’ n™ increased 0.04mm. InjectTon preLC i 

increases approximately 470 kpa. (4.8 kg/cm^, 68 psi) 
Valve Seat 

pressure 11270 kpa(115 kq/cm* 16'^/. n-m 
and check f fuel leaifci fmm tkx. V- ''y''-"' . ido'i psi)) 


f Condition (Spray pattern) 

Png ha"dle°Sveral 







22A-12 FUEL SYSTEM fuel injection nozzle 

NQZ2LE BODY AND NEEDLE VALVE 
Dlsassertlbly 

■1. ^Sassemble in the following steps 

©Retaining ring '©Shim 

i ® Nozzle holder 

SSfoo ©Washer 

© Pressure.pin ^9^, 

© Pressure spring 



T TTTTT f T^> 






Inspection 

' Smage'^® ™lve seat and other pads of needle valve lor 

‘SSSH!-SS~! 


_ANY0giC032 





Assombly 

Wien assembling the injection nozele, be carelul for the lollow- ' 

Tightening loryue : 29 N.m(3.5 kg-m, 49 Ib-lt) i 

Caution ! 

Installation 

.I. Ifistall in the reverse order of removal. ' 

Caution . 

”d su"rta«1h„lw i'® ■ 

• Keep the ^ u 'f^Jection nozzle, 

tion nozzli^ ^ ^ ‘ the injec- I 

Bleed air when installing the injection nozzle. i 

Tightening torqde : 5.9 N.m(6~7 kg-m, 69 Ib-ft) 


A.M702‘if:ri37 



- --- — 

NOZZLE 

v,\\ Ij 

'^On.RUGATED GASKET j 
, ' >•■-70210039* 












INSPSCTION 


Idle speed : 850-900 rprn 


ADJUSTMENT 

t^yonc&he specification, loosen the a 
. adjusting nut and adju|} it by turning adjusting screw. 

Note- I 

speed Increases 

Clociwise : Engine speed decreases 


ADJUSTING • 




: , * '■■ Q- 1.. .k% i-V, -A ADJUSTING 
' -- '7 ' ■ ■ 7 ! f^CRi^W 

m.. ! 


AN9022032 


2. Musiment Is impossible, loosen the actuator lock boll arm r 
adjust engine speed again by moving the aSor bopy 



-OCK BOLT 


FfCD SOLENOID VALVE 
inspection 

' ■ hose ®To ®.‘'“ oa, check il air Hows from ! 


AN9010004 
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SPECIFICATION. SPECIAL TOOLS FUEL SYSTEM 22A-15 


SPECIFICATION 



■Fuel tank 


Inj'eGtion pump 


Capacity 


Type _ 

I njection timin g 
Cam lift 

Rotating direction 
Govern or type 
Driving method 


mm(in) 



PCV device 


; Type 


Specification 


_ 65± 1(68.7 ±1.06) 


_Distribution type (VE) 


_ ATDC 7° (Cam lift 1mm) 

_ 2 . 6 ( 1 . 02 ) 

_Counterclockwise ~ 


Half all speed 


_Gear type 

700-750 


850-900 


C artridge type (with detector attached) 


Closed 




13230(135, 1918) 





























STARTER 


f^Ol/BLESHOOTING GUIDE 


Problem 


No .|!nglhe cranking 


Starter rotates slowly 


Starter rotates continuously 


Starter spins - 
No engine cranking 


. - ■ ^^ssible causes 

insufficient baitety cnarginn 

worn battery caMn 
Ma functron of inhibitor switch (ATX o-Kf i 
S^^on of fuse and wiring 
I Malfunction of starter 
I Malfunction of ignitio n switch 

Insufficient battery' charging 
Loosed, corroded or worn battery cah'e 
Malfunct ion of starter ^ 

Malfunction of magnetic switch 

Qh ignition switch 

Shorted wiring 


_ I Action 

I After checking specific 
i Repair or Replace 
Adjust or Repair 
j Repair or Replace 
I Repair or Replace 
_ Repair O f Replace 

AfteV checking specific 
Repair or Replace I 
_ _RepMir or Replace > 

I Repair or Replace 
Repair or Replace 
Repair 

Repair or Replace 
Replace 


on-vehicle maintenance 

Pull-in Voltage 

i. Inspect the battery voltage. 

Voltage: above 12.4V 

during cranking engine - Ihe 6 terminal voile 
Voltage: above 8V 

• Above 8V; Inspect the starter. 

inhibitor aw!tcIf?ATx''on^^^ 

, magnetic SWITCH 

Pullrin Coll 
Note- 

• Remove the* battery negative cable 

• Romove ,h. -M- .elmln'al StIng 

1. Do the continuiiy test belween "S" and "M" torr.- , 

2. ini .a opened, replace the magnello swi,oh 
Holci-in Coil 












i 

i . 

J 


k t 



J . 

-I 




STARTER STARTING SYSTEM 31A-5 

vyiRING DIAGRAM 


I 



A TYPE 

B TYPE 




/j INSPECTION 
i# Clutch and Gear 

\ 1. Check the condition of the-pinion gear, idie gear and clutch 

assembly, and replace if it is damaged. 

■^i ' Note 

' • If any damage Is found, check the ring gear in fly- 

, . wheel side for wear or damage. 

[ : 2. Check the rotating condition of the pinion gear, and replace 

^" i the clutch assembly if necessary. 


AN90310S2 



p I Note 

P I • Clockwise : fixed 

I, • Counterclockwise : rotate 

No-Load Test 

, j : Cohnelt the battery and ammeter to the starter as shown iri 

' ^ the figftire. 

— ■ 2. ;-Wl^in: the pinion is projected; check if the starter is rotated 

♦ . smoothly and finely. 

P % Verify the specified current with the ammeter, 
f- ;Current: Maximum 130A (at 11.0V) 

















QUICK START SYSTEM (QSS) STARTING SYSTEM 31A-7 

QUICK START SYSTEM (QSS) 

TROUBLESHOOTING GUIDE 


Problenj 

Possible causes ^ 

1 Action 

Glow plug relay does 
not closes 

Malfunction glcw plug relay 

Malfunction control unit internal circuit 

Poor connection or open circuit between- 
control unit No. 2 terminal and vviring 

Open or short circuit of starter (open circuit .Repair 
at control unit No. 7 terminal) 

Poor connection or open circuit between ' 
glow plug relay terminal and wiring 

Malfunction glow plug 

- ^ - 

Replace 

Replace ■ 

Repair 

Repair 

Repair 

Replace 

Glow plug relay does 
not opens 

Malfunction glow plug relay 

Failure of control unit internal circuit 

Replace 

Replace 

Glow plug .relay does 

not turns on and off 
. 

■ 

■ , . 

Poor connection for ignition switch 

Poor connection or open circuit of wiring for starter 

Failure of control unit internal circuit 

Repair or. Replace 

Repair 

Replace 

Glow plug relay does 
not turns on and off for 
.15 seconds after turning 
lignitlon switch on .' . 

Failure of water thermo switch 

Failure of control unit internal circuit 

Failure of glow plug relay 

Poor connection or open'circuit between 
control unit No. 8 terminal and water thermo switch 

Replace 

Replace 

Replace 

Repair 


Circuit Diagram 


BATTERY 



- TO FUEL CUT VALVE 
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31A-8 STARTING SYSTEM' quick start system (qss) 


OPERAriN0 patterns 

1. Preheal timer 


- Operfiting condition; ignition switch ON 

- Turns the glow relay on for 6-7 seconds iri order to heat the glov/ plug quickly. 


2. Chopping timer 

- Operating condition : ignition switch ON 

■ heating temperature of glow plug through the preheat timer by turning the glow relay on and 

- Operating condition : ignition switch ON — STA 

Keeps the heating temperature of glow plug through the preheat timer while ignition switch is in 
STA position. ■ , • 

3. After glcvy timer. . ' ' 

- Operating condition; ignition switch ON STA —♦ ON ‘(when water temperature is bfelov^r 30°C(56°F). 

- Turns the glow relay on and off for about 15 seconds in order to improve idle stability after startino and 
reduce white smoke when engine is cold. 

Note 

• Turning the glow relay on and off can be verified by operation noise. 

4. Larnp timer 



AN9031010 



- ■ QUIGK START SYSTEM (QSS) STARTING SYSTE^/ i 31A-9 

CONTROL UNIT- 
Inspection 

1. Connect a voltmeter to the control unit as shovm In the lia- 

ure. ^ 

2. Referring to the following specification, inspect each termi¬ 
nal voltage, and replace the control unit if necessary 

Note 

* If each terminal voltage Is beyond specification in¬ 
spect the control unit after checking the connection 
condition at all wiring. 


AN903i0ri 


Terminal Voltages 


Terminal 

Input 

Output 

Connected to 

Operatiiiy Condition i Voltanp 

Remate 

1 


o 

Glow plug lamp 
(in meter set) 

Ignition switch ON 

For 5 sec | About OV 
After 5 sec j About 12V 


2 

■ 

o I Glow plug relay 

I 

Ignition switch ON 
(v/ithout starting) 

For 7 sec i About 12V 



■ 

After 7 sec [About 0-12V 

• iCiOw reiAy on/oll 


H 

B 


Ground 

— 

i About OV 

g 


SB 

Ignition switch (ON) 
Ignition sv/itch (START) 

Ignition switch ON ~ 

Ignition switch st^f . 

About 12 V 

About 12 V 

-- - J 

0 

w 

■ 

Water ttiermo switch 

Ignition switch ON 
(without starting) • 

About 12V 


About OV 

Water temp.; above 3CFC 

• 11 

o 


Glow plug 

Ignition switch START 

About 12V 

Water temp.; below 30°C 
(56“F) 

For 15 sec. after starting 

About 0-12V 

fGlO-w rolay on/ofi 
rcpootcOlyl 

alter 15 sec 

About OV 

after starting 

About. OV 

Water temp.; above 30®C 











31A-10 STARTING SYSTEM QUICK start system (qss), sPECiFiCATtON 


GLOW PLUG RELAY j 

Jnspection I 

>1. Measure the coiljreslstance {(D—© terminal) of the glow i 

plug relay by ohmmeter. j 

ResiPtance; About 130 j 

• i 

2. Check if ( 3 )~( 2 ) terminal is opened. I 

• 3. Apply the battery voltage to terminal, Check if ( 2 ^ | 
terminal is closed. If not,- replace it. i 



GLOW PLUG 
Inspection 

T. Do the .continuity test with ohmmeter between the* (+) term;-. 

hal of glow plug and the cylinder head. 

2. if it is opened, replace the glow plug. 



REfyiOVAL / INSTALLATION f 

Rerhove in the following steps. 

1. Glow plug connector tightening nut 

2. Glow plug connector 

3. Glow plug 

install is in the reverse order of removal. 

• i 

Tightening torque15~20 N-m(1.5-2.0 kg-m, 11-15 Ib-ft) | 

Note ■ . [ 

• Be sure to use the same type of glow plug. The as¬ 
sembling mark of glow plug is red. 



WATER THERMO SWITCH 
Inspection 

1 . Check if the water thermo switch is closed at specified tem¬ 
perature, and^repiace if necessary. 

Specified temperature: below 30°C{56°F) 




Output 











CHARGING SYSTEM 
(J2. ENGINE) 

ALTERNATOR ... 

OUTLINE .. 

removal / INSTALLATION . 

SPECIFICATION . 

TROUBLESHOOTING GUIDE 














32A4 CHARGING SYSTEM alternator 


ALTERNATOR' 

.This is battery voltage sensing type to directly sense the charging 
.charging condition by controlling 'the alternator output voltage. 


voltage from battery, and keeps 


the best 



ON-VEHICLE MAINTENANCE • 

Drive Belt * I 

1. Check visually the belt for wear, crack or loose, and replace 
. ilnecessan/. 

2. Apply moderate pressure (10 kg. 98 N) to the center portion 
• pt-belt and check the tension, and adjust if necessary. 


■ Deflection (Alternator drive belt) 

• \ • . ' mm(in) 


Belt Type 

Now 

Used 

Alternator ' | 8-10(0.31-0.39) 

10-12(0.39-0.47) 


Note 


Ncvy one means a bell driven for below 5 minutes. 
Inspection for deflection should be done when ei 
gine is cold or at 30 minutes after engine is stoppec 


t 





i 


I 


( 


1 

5 

i 

r 


I 


I 


f 

i 


AN9032003 





__ TROUBLE SHOOTING GUIDE CHARGING SYSTElVf 32A-5 

I , i . iii »„ ■ .1 i n iiii i I • , 11 II n il, ’ , 1 11 

TROUBLESHOOTING GUIDE . . 

ALTERNATOR 


Step 


4. 


Inspection 


Actions 


Measure the battery voltage 
Standard; Above MAM 


After starting engine, check if the warning lamp 
turns off. 


Check if the alternator terminal 


Yes Go to next step 


No I Check the battery. 


Yes I Inspect step 4. 


(refer to page 32-6) 


No I Go to next step. 


Yes 


Termin&l ' 

■maasiu 

IdlG(V) 

B - ■ 

about 12V 

14.1-14.7 

■ L 

about IV 

14.1-14.7 

S 

about 12V 

14.1-14.7 


Inspect the bulb of warning lamp. 

Check the wiring between L terminal and 
the warning lamp. 



I . No I Replace the alternator if no pro'bism is found in 
i wiring, 
i 


AN903a002 


1. 1.Connect a ammeter (min.lOOA) between B 
terrninal and wiring 

2. Turn off all electric load after starting engine. 

3. Keep the engine Speed to 2500-3000rpm. 

4. Check If the output current increases when 
turning electric load on. - 

Caution 

Do not connect B terminal to ground. 






Check if the deflection of drive belt is normal 


Yes 1 Replace the alternate 


I No I Adjust or replace the drive belt. 





























32A-6 CHARGING SYSTEM TROUBLESHOOTING GU^ 




Vacuum Pump - 

^■ Connect a tachometer to the alternator pultey. 
i Connect a vacuum gauge to.the vacuum hose which is con- 
■ ' nected to.the vacuum pump and the power brake unit, and 
then inspect the specification. 

Aiternator: 1500rpm (engine 750rpm) 
after 20 seconds: above 58 kpa(440mmHg, 17.3 inHg) 
Alternator: SbOOrpm (engine 1500rprn) 

: after 20 seconds : abo've 77 kpa(580mmHg, 22.8 inHg) 


BATTERY . , o * 

Connection j 

1. Check ail terminals for looseness. 

2. Check if the battery cable is corroded or damaged. 

3. Inspect the rubber protector for proper coverage. 

4. Clean terminals and coat them with grease after tightening 

Electrolyte Level 

1. Check if the electrolyte level is between the upper and Icv/er 
level. 

2. Add distilled water upto the upper level if it is insufiicient. 
Caution 

• Do not overfill distilled water. 

Specific Gravity 

^4. Measure the specific gravity of electrolyte by using a hy- 
' drometer. 

Standard: 1.280 (at 25'’C, 77°F) 

2. • If the specific gravity is below standard, charge the battery. 


CHARGING 


Battery 

Normal charging (A) 

Quick charging {A) 

PT80-26HL 

■ 7-OA 

40 



A:'i9032007. 


'i. Charge the battery, referring to a table of temperature vs. 
specific gravity. 


Quick charging 
Remove thO battery fpm vehicle and do quick charging after re¬ 
moving the vent plugs. 


Caution 

. Before inspecting or charging battery, turn all elec¬ 
tric loads off and stop engine. 

» Remove the negative terminal at first when remov¬ 
ing, but connect the positive terminal at first, then 
tho negativo terminal later when installing. 

• During quick charging, put the battery in a container 
filled with water to protect the battery from overheating. 

Norrnal charging 
• 1. Stop engine. 

^2.. Turn all electric loads off . 

\ After removing the negative terminal, do normal charging (7~8A). 

Note . 

. Add distilled water if charging is necessary. 

• if the specific gravity is bclov/ standard, do normal 
charging. 










REMOVAL / INSTALLATION 

1. in the steps shown in the figure (Refer to Section in for romnv/ai 

2. Install in the reverse order of removS. ^ Ejection i o for removal of the service coyer). - 

Caution 

• Dc.not connect the battery in reverse. 

• Do not use a high voltmeter. 

« Do not start the engine when removing the L and S terminal conneSor. 





X 

37.2'^5^j 9 

18.6~25.5(1.9~2.6. 13.7—18 8) (3.8—5.1 

' . ■ 27.5-38.3, 









P. 8-5.1^ 01 









. 
















1. Battery negative terminal 

2. Battery 

3. Heater pipe assembly 

4. Connector (L, S and B terminal) 


5. Alternator strap 

6. Drive belt 

7. Oil hose 


3. Vacuum hose 
9. Alternator bracket 
10. Alternator 


AN903200 




32A-8 CHARGING SYSTEM specification 
SPECIFICATION 


,/ . Items ' Specification ' j 

Battery 

■ Voltage V ' i2V ' ** 

Type and Capacity (5Hr) r-T80-26; tL (SO) 

Alternator 

_•_.... . 

Output V-A 

Regulator type 

_ _ 

12-75 

Transistor (buiit-wilh 1C Regulator) 

Drivrj bell tension- nim(ln) New one- 

8-10(0.31-0.35) 

i L-'seci one 

10-12(0.33-0.47) 


r' \ 





CLUTCH 



CLUTCH AND FLYWHEEL . 
CLUTCH PEDAL .; 

master cylinder. 

ON-VEHICLE MAINTENANCE 

release cylinder. 

SPECIAL TOOLS .. 

SPECIFICATIONS .. 

STRUCTURAL VIEW. 

TROUBLESHbOTING GUIDE 


40- 9 
40- 6 
40- 7 
40- 5 
40- 8 
40-12 
40-12 
40” 3 
40- 4 




( 

















Sh 


'1 1 Clutch master cylinder 

2. Clutch release cylinder 

3. Clutch disk • 

Clutch cover 



■ n ■■I 


5. Clutch release bearing 

6. Clutch release fork 

7. Flywheel 

8. Pilot bearing 






-W9040001 


jt-’P 



JMfe.gify 



ifGHTROUSLESHOdTlNG euiDE 


Possible causes 

---—^^_____ 

J Slipping.' ' Excessively worn facing surface 

V f' ' Hardened or oil contaminated facing surface 

^ v ■ Reformed clutch cover 

}; Damaged or'fatigued diaphragm spring 

.i.' excessive play of clutch pedal 

Stuck clutch pedal 

' . Damaged dulch disk and excossrvf rgnoul~ 

d.seaoag.m.m „„„ comoded delcn disk spline ”s, 

' I contaminated clutch disk 

' ' Fatigued diaphragm spring 

, i.Misadjusted clutch pedal ' 

,, n I' Insufficient clutch fluid 

^ __Leakage of clutch fluid 

‘=°"‘a"i'nated facing surface ^ ~ 

starting ^; Fatigued torsion spring 

l^®''^sned or deformed facing surface 
. i Loose clutch disc rivet 

' '' :f Excessively deflected clutch cover 

§ or damaged flyv/heel surface 

N _ L°o®® engine mount er fatigued rubber 

Clutch pedal sticking Failure of lubrication of pedal shaft 


' - Slipping 


Faulty of • 
.disengagement 


4Vibrate^‘ 

starting 


■4 


^'Abnormal noise 


Damaged release bearing 

Failure of lubrication of release bearing sleeve 

Worn sliding part of release fork 

Fatigued torsion spring 

Worn or damaged pilot bearing 

Excessive end play of crankshaft 


Action / ■* 

Replace 

Repair or Replace 
Repair or Replace 
Replace . 

Adjust 

Repair or Replace 
Replace 

Replace or Remove 

Repajr or Replace 

Replace 

Adjust 

Add 

Repair or Add 

Clean or Replace 
Replace 

Repair or Replace 

Replace 

Replace 

Repair or Replace 
Repair or Replace 

Repair or Replace ' 

Replace 

Lubricate or Replace 

Replace 

Repllace 4* 

Replace 

Adjust 










. . .. — --- 'T ' 

” ^^^^^^ssssss sssssfmmmt • . 

pr-pf^EHICLE MAINTENANCE 
I'Jluluvef 

" ' n cap. 

'®''®!; •' !®vel is near or below "MIN" 

mark, add the specified fluid upto the "MAX" mark. 


ON-VEHiCL6MAINTiNANOi .CLUTCH dn.«; 


INSPECTION AND ADJUSTMENT 

’ ’ ^ I 

CLUTCH PEDAL HEIGHT 
Inspection 

:. '^“fSd'to So®'™'" »' 

\ ‘ 

Pedal height: 195^196 mm{7.68'-7.72 in) 


Adl^stment 

'■ te"aSfus?W S.® 

2. Tighten the lock nut © after, adjusting. 



AN90400QP 



S. 

PEDAL play I 


PEDAL FREE PLAY 

' 

■ jNSfECTION 

■ ■M|th6 pedal lightly by hand until you feel the hydraulic pres- 

■' ■• . .••••• 

Pedal free play: 0.6~3.0’mrn{0.024~0.118 in) 

adjustment 

'■ ’&g"tre®p“ o"d "’P PPP’P' "PP P'P^ 

'■ ctrs^istSpS^^^^ '"p "pp^ 'pp 

Distance to floor: 54 mm(2.13 in) 

3. Tighten the lock nut. 

4. Check the pedal height after adjusting. 


AN9040003 


I 








f4()u6< clutch CLUTCH PEDAL 


..pLUTCH PEDAL 

O BEl(^p|liiV /installation 

f.' Berro'e^n trte step§^ shown in the figure. . 

,2". * Jttsgl]:t'all.parts, and repair or replace if necessary. 

"^Ss, ^in^tff'fn'the reverse order of removal. 

‘ Afte^’installing, inspect and adjust the pedal height and free play If necessary. 






Q 20'-30(2~3. 14~22) 




■®.© 


“A® 




Grease' ■ Lithium grease 

1. Nut and washer 

2. Bolt? 

3., Return spring • 
,-.-4..BjJs6]ng 


5. Clip 

6. Pin 

7. Spacer 

8. Push rod 


INSPECTION 
Clutch t?edal 

'I. ? Replace after inspecting wear of bushing, deflection of pedal 
and damage of return spring. 


N-m(kg-m. ib-ft) 


• 9. Clutch pedal 

10. Stopper rubber 

11. Pedal pad 





AN9040004 


AN9040005 












MASTER CYLINDER CLUTCH 40-7 .‘g: 


ifllsTER CYLINDER 

s REioVAL/INSTALLATION 

. ^^nriove in the steps shown in the figure. ' , . , 

2 . all parts, and repair or replace if necessary. 

.;3. install in the reverse order of removal. 

^Caution 

' Drain the clutch fluid by uslrig a container or clothes because it can give damage to 
'■ surfaces. If the fluid Is droped on painted surfaces, clean It immediately. 



pain^dt 



1,. Stop wire 

2| piston and secondary pssem- 

8 .;bly- ♦ ' . 

/.protector 
#;’Primary cup 


5. Return spring 

6. Plug 

7. Sealing washer 

8. Oneway valve 


ANg04p0(M.'' 

9. Oneway valve spring ‘ 

10. Reserve tank hose . ^ 

11. Bushing . 

12. Clutch master cylinder ’ 5: 


IVhow to disassemble stop wire 

.^'Jlfemove the stop wire by using a screwdriver while pushing it 
’6b\«n. 



AN90400{!iS: 







40i8.?CLUTGH releaseGYLINDER 


PlELEiflkSE CYLINDER 

MeMOVAL / INSTALLATION 

xlv ^em^e in the steps shown in the figure. 

2i InsplSf all parts, and repair or replace if necessary. 
3.'- Ihstairin the reverse order of removai. 



0 




12 , 7 - 21 . 6 ( 1 . 3 - 2 . 2 . 9 : 4 -^ 15.95 
■A . 



^ —-— 

'fl’-'S® wf® Piston and cup assembly 

. 5. Return spring cylinder 

3. Push rod 6. Bleeder plug cap. 

HT-- 

^'iRmEEDING 

-- VVartiIng 

^ which soaked into the clutch hydraulic device 
rernoylng pipe for repair, should be bled, after 
'% disassembling and assembling the clutch master 
V cylinder. 


' 18 . 6 - 25 . 5 ( 1 . 9 - 2 . 6 , 13 . 7 - 18 . 8 ) 


Nnn(kg-m. Ib-ft) 


Note. 


’ bleeding, the fluid In the reserve tank 

v." fthoulab® kept to 2/3 level. . 

the clutch fluid by using a container or clothes 
r 9 ‘ve damage to painted surfaces. If 
' -S on painted surfaces, clean it Im- 

r , * r ■* ' 

1' 'P®hlJY® 09P from the clutch release cylinder and 

^05®'oto the bleeder plug. 
j^PP®®*\® ®nP of vinyl hose into a container. 

^'^® P®^®* ®‘owly several times. 

‘V P ^1?® pop®'* loosen the bleeder screw 

®®P ®fr oan be blown out. 

. 5..sR6p|at step 3 and 4 until the air bubble in fluid is gone. 

- N m(60~90 kg-cm, 52-78 lb-in) 

V'I'oPjot the clutch pedal for correct operation. 


7. Bleeder plug 

8. Steel ball 

9. Clutch release cylinder 


AN9040008 
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Ichi CLUTdH-AND FLYWHEEL. 


iclean the release bearing with soivent. Sol- 
will remove sealed-in lubricant and will cause 
failure. 

f^By/pushing and turning the release collar to the thrust side, 
•■^e'place'it, if it is nol rotated srinoothly or it is noisy. 

'■4^ *V‘ ' ' ■ 

Ci.^h‘^Co^er 

^•''f^e|itfir for minor rust or discoloration by using a 
I’’?? .'^sarfd'paper. 

1. Inspe^the facing surface with the clutch disc for rust, crack 
arid'fatigue. 

2. inspect the facing surface with the clutch release bearing for 
Wear and crack. 


Clutch Disc 


Note 


. • Repair for minor failure by using a sandpaper. 

\ Inspect for hardened lining surface and oil on the lining sur- 
■' 'face. ^ 

2. Inspect loose rivet. 


3. -.Measure the revet head depth with a slide caliper. Replace 
‘worn disc. 


Limit J'0.3 mmCO.0121 


• 4.' Measure runout of the clutch disc. Replace if it exceeds the 
limit.':: 

Limit; 0.7 mm(0.028 in) 











^ dluTCH AND FLYWHEEL 


Scleah the release bearing with solvent. Sol- 
remove sealed-ln lubricant and will cau 

,y.uu^.;mg . and turning ' the release collar the 'hrust side, 
eplace^t, if it is not rotated smoothly or it is noisy. 

“'i ff' ■ ' 

»h;Oo^« 

^M'^alr for minor rust or discoloration by using a 

;l„w|a'paper. 

1. "inspe^the facing surface with the clutch disc for rust, crack 

2 - u?spShe facing surface with the clutch release bearing lor 
' wear and crack. 

Clutch Disc 

. ^°^Repair for rrjlnor failure by using a sandpaper. 

Inspect for hardened lining surface and oil on the lining sur- 
'face, r 

2. Inspect loose rivet, 


3 , . Measure the revet head depth with a slide caliper. Replace 
'worn disc. 

' Limit V 0.3 mm(0.01^^ 


. 4.'' Measure 
' ■ limit.' > 


runout of the clutch disc. Replace if it exceeds th 


Limit; 0.7 mmlO.028 In)/ 





















li^^CLUTCH SPECIFIC/VnONS.SPECIALTOQl^R 


prapATIONS 


Type . _ 

Pressure 'force kg(N, ib) 

Outer diameter. mm (in) 

Inner diameter _mm(in) 

ThiG!<ness Pressure plate side mm(in ) 

_ Flywheei side mmfinl 

"Type : v . ___ . 

Pedal ratio 


,,C|atc^control 

'Clutetj^cov er 

Outcltdisc 


.CIutcK;.pedal 


■Kja'stefpylinder 

.;P(dle84i;6yllnder 

Isiytclipuld 


Full stroke 
Height ■ 
Innerdlameter 
Inner diameter 


mm(in) 

mm(in) 

mm(in) 


rnm(in) 


Specifics tiVns 
Hydrauiiclypi 

_Diaphragm spring 

_ 530 

_ 240(9,4) 

160(6.3) , 
'3.5(0.14) 

3.5 

_ Suspended _ 

6.3 __ 

155(6.1) 

195.5(7.7) 

15.9(0.63) 


19.1(0.75) 


FMVSS No. 116, DOT-3 


iSBEdlAL TOOLS 


0K130i:60 0l0 

Clutch disc 
centering tool 


Clutch disc 0K130 430 019 

to center of flywheel 

Flare nut wrench 


Removing the clutch 
pipe 


-0K410'111 012 



Removing the pilot 0K670 111 004 
bearing 

Ring gear brake 



Protecting lie 
flywheel from 
rotating 











MANUAL TRANSMISSION 


disassembly/assembly 

INSPECTION . 

OUTLINE ... 

REMOVAUINSTALLATION .. 

SPECIAL TOOLS .. 

SPECIFICATIONS.!!!..!!!! 

CHANGE CONTROL ... 

TROUBLESHOOTING GUIDE 
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REMOVALyiNSTALUTiON MANUAL TRANSIVUSSION 41-5 .' 


'VS**-'-' 

- ff^MOVAL/INSTALLATION 

ri6Q3tive terminal. 

® transmission oil into a suitable container 

^ the figure. 

v;l referring to notes for removal. 

y ' ^ l^^ft^^tall In the reverse order of removal. 


'f 





' •ll"' 


^Tightening torque 
■/A:74-89(8.'0-9;i, 57-66) 
|B: 8-11 (0.8r1.1. 5.8-8) 
•|C;,37-52(3.8-6.3, 27-3R) 





NV; V VK. 





c-^ ^ 


1.^ Jransmissibn control cable 


2. Propeller shaft 


N-m(kg-tn, Ib-ft) j 
AN9041002A 


Removal note v 

1.’ Mark the propellerlhaft and transmission for identical instal 
lation position. ,i' 


I- r~— 



f mJ 





A-'isa-i 1003 












41-6 MANUAL TRANSMiS$ION D8S^‘^^><eLW^^^ 

djsassembly/assembly 

^ Not© ■ -'■/» 

• ' CIssn thoroughly the transmission base with steam air or solvent before disassembling. 

. Clean the surface of all removed parts (except the ball bearing, the clutch release cylinder, and 

. .thc rubber parts) with cleaning solvent, dry it with compressed air. After cleaning out all holes 

and passages.Vi/ith compressed air, check if there is clogged. 

1: Remove in ihe steps shown in the figure, and refer, to notes for disassembly. 

2j Install fn the reverse order of removal, and refer to notes for assembly. 

3. Inspect all parts afler drsassembiing, and repair or replace if necessary. 




. .l.'CMch housing 
‘*®2;4ocfe'nut 
‘a."<3lompanion flange .> 
'4;6oie 


5. Rear cover 


ssembly 


6. Top cover 

7. Bearing housing assem.bly' 

8. Transmission case 


AN3C410CS4A 








Disassembly note 

i. When disassembling the lock nut, insert SST into the main 
, drive gear and fix .SST with vice and disassemble it. 








' 

' f ■ '"i 








■ 5^ssembly note 

' and'LseS it transmission case, 




Sealant specification : TB1104, TB 1215 , TB1216 


•■. fc-;^ Caution’. 

’ It ‘Ti'n^tes after applying sealant, install the 
rear cover to the transmission cas#» 


'^Pver to the transmission case, 
tighten the reamer bolt and other bolts. 

Tightening torque : 19-25 N.m(1.9~2.6 kg-m, 14-19 Ib- 


■ ■ c* : 

^ * .ji* ,K ’ 

-ft- 

, t ' • X • •- • 
-.A4 'tj,'.' 

' •" Jl' 


r the A part with a 

j Tightening torque: 30-50 N-m{3.1 —5.1 kg-m, 22-37 ib-ft) 





■ :_AN904100y 

A 





AN904100Q' 


Mf 


,V^. .’=V, 




, Ki: 

Mm. 


41-8 MAMUAL TRANSMISSION Di.SASSEMBLY/ASSEMBLY 


MAIN SHAFT/COUNTER SHAFT 

^ ^ il- - _ - i:: . ' . .• 


order of removal. 


lecessary. 


v: 


CD ta 


iA-- 








iXlwr /''■ ,..-'1 



" CA) 






ft) 1 


F- sai 


9-25(1.9-2,6, 14-19) 


^ ’ 27-235 

(TE)© K®s%^ ©03-24, , 

■ i Vi i-txAW 94~173)fM •* 

. @ t 

(a ® ® 


■I 


127-196(13—20, 94—145) 




t 


f «i?\ f.* 


i /5«v 




■ 1. Main drive gear 

2. Needle bearing 

3. Synchronizer ring 

4. Snap*ring 


11. Double Cone 

12. Synchronizer ring 
13.1st gear 

14. Main shaft 


, 5. Clutch hub assenibly (3rd & 4th^ 15. Bearing 


6.3rd;geaf 
^' 7.^2iid'igelir sleeve 
S^Steei ball 
9. ^d’^gelr. 

Synchronizer inner ring 

OA .’A-;-' 


21. Idle gear shaft 

22. Thrust washer 

23. Reve.rse idle ^ear 

24. Bearing cover 
>25. Counter shaft 


N-m(kg-m. Ib-ft) 
AN9041009 
31. Key 
■32. Sleeve 


16. Reverse gear sleeve 26. Counter gear assembly 

17. Reverse gear 27. Locknut 

18.5th gear 28. Shim 

19. Speedo drive gear 29. Spring 

20. Bearing housing 30. }-iub 


Caution A 

* ' 6e careful for the steel ball lost. 





DISASSEMBLY/ASSEMBIY MANUAL TRANSMISSION 41-9 


.(^Disassembly and Assembly note r 

i-A/iyJHen disassembling the lock nut of the counter shaft, disas- ■ 

'' ' seijible/assemble it after tooth matching 1st gear to reverse ^ 
"'■■gear. i. 


. ("Tightening torque : 

' V' .,''127-'196 N-m(13~20 kg-m, 94-145 Ib-ft) 





'll 


m 


‘ ‘ *■ *' 


AN904.1010- 


f\' 




. 2, When disassembling the 5th/reverse clutch hub, disassem- *' 
( ble / assemble it by using SST after tooth matching 4th gear, 
Inserting to the main drive gear and fixing to vice. 

. ; Tightening torque; 

127-235 N-m(13~24 kg-m, 94-174 Ib-ft) 


AN9041011 




‘ ^ 3-.V, .When disassembling the, 3rd gear, put the puller to the 3rd 
gear and disasseihble the clutch hub assembly, the syn- 
' chronizer ring arid 3rd gear in assembly by using a press. 

, 4.' When disassembling the 1st gear, disassemble the clutch 
, hub assembly, the synchronizer ring and 1st gear in assem- 
, bly by using a press. 

.'Caution 

, • • Hold it by hand to avoid being dropped. 


"'-5. When assembling the clutch hub, assemble in d-rection as f 'rH."' 

i ’• I at'-u f 








AN90410T3 


m 
J n 


. isrc 


340- «EVEP.SE- 




-pf-'f"* 


-(jLa 'H-PTiq 
SMALL LARGE SMALL URGE 




_ --_ _ 

A;i5341014 







lUALTRANSMISSlpN disassembly/assembly 


Sy;frr^R^>ND TOP COVER • 

I *>^6 figure, and install in the reverse order of removal 

^..|ReferB,notes for disassembly and assembly. e novai. 

3.y4rjspe^^'^all parts after disassembling, and repair or replace if necessary. 


It 




i r-' 

I ■ 


■ 




19~26(1.9-2.6. 14-19) 





^w ' ' 

O'v' V 

.. ;r- : 


' i- 


19 - 26 ( 1 . 3 - 2 . 6 . 14 - 13 ) 











i' „ fc'.M)Ci> \ 



,. .1. spring pin 
' ^2.'i^lf|eftcl(1st&2nd) 

,3» Shifttend (3rd & 4th) 

- .4. Shift end (5th & reverse) 
■ ;%Bolt',' 

"^6.. Spring 

a '7* Ste^j’ball 

1^3. Sh^rod (1st & 2nd) 
9.'Shift;rod (3rd & 4tfi) 

"] 0. Shfff rod (5th & reverse) 


11. Shift fork (tst &2nc;.) 

12. Shift fork (3rd & 4thj 

13. Shift fork (5th & reverse)*. 

14. Interlock pin 

15. Top cover assembly 

16. Guide bolt 

17. Spring 

18. Gate 

19. Top cover 

20. Spring pin . 


N-m(k9-m, Ib-ft) 

■ AN9041015 

21. Selec'tion arm 

22. Shift lever 

23. Spring (1st & 2 nd) 

24. Stopper 

25. Change lever 

26. Spring (5th & reverse) 

27. 0-ringV , 

28. Spring pin 

29. Select lever 






DlSASSEM 6 imssEM 3 Ly MANUAL TRANSMISSION 41-# 




wS^Wy;,and Assem note . 

lever,ehaft and the shift lever for identical In- 
®llatlon=position; ' 




% 




fS- 




m. 




■;■.••■ •■ . ■-■.'■it* ■■ 

2. .Assemble the interlock pin into the, center of the bearinq 
-• housing by using SST. * 


3. Assemble the ball spring plug by using a hexagon wrench. 
Pay attention to length of the plug. 


Long plug ; for 3rd & 4th gear 

Tightening torque ; 19~25 N m(1.9~2.6 kg-m, 14-19 Ib- 
ft) 


ADJUSTMENT OF BEARING SHIM 

1. Measure the height (D) of part to where the main bearing of 
, clutch housing is installed. 

2. Measure the height (H) from the front end of bearing to the 
surface of transmission casing. 


Measure Clearance: D-H 

3. Adjust the standard clearance by using- the adjusting shim. 


Standard clearance : 0~0.i; mm(0-0.004 in) 

Thickness of adjusting shim ; 

0.10 mm, 0.15:mm, 0.30 mm(0.004 In, 0.006 in, 0.012 in) 


4. After inserting the shim, tighten the clutch housing to'the 
transmission. 


Tightening torque : 43-65 N-m(4.4-5.6 kg-m, 32-41 Ib- 
. ft) ^ 



mmmm 


ANoo4ior7 


w Foa 3RD & 4TH Sear 

’'n 





.A 


STANDARD ' 

clearance; 

O^O.lMM 







M^^NUAL transmission inspection 


h^k the runout of shaft, 
out; 0.03 mm( 0 .p 12 in) 

2-. the thickness of shaft flange. 

h • 7.45~7.55 mm(0.293~0.297 in) 

v'T-'W'* •' ' • ■ ■ 

the inner diameter of sleeve of reverse gear and 
• " thesouter diameter of raain shaft. 

; ' ;]y } . 

^' ' Oute,f diameter of shaft: 

i,37.022~37.003 mm(1.4S75~1.4568 in) 
c .inner diameter of sleeve : 

>37.040~37.056 mm(1.4582'>>'1.4588 in) 


Synchronizer Ring 

1. Measure the side clearance of the synchronizer ring and 
ge^ on its circumference after correctly putting the synchro- 
‘ niz6r ring on the gear. 

, Standard clearance 

•Double synchronizer ring : 1.3 mm(0.051 in) 

- Single synchronizer ring ; 1.5 mm(0.059 in) 

Lirnit: 0.8 mm(0.0315 in) 


Clutch’Hub Sleeve 

1. Measure the clearance of the clutch hub and shift fork. 

. -Standard clearance ; 0.2~0.3 mm{0.0078~0.0118 in) 
■ Limit: 0.8mm(0.0315ln)' 














CHANGE CONTROL MANUAL TRANSMISSION 41-13 


CHANGE CONTROL 

DISASSEMBLY/ASSEMBLY 

1R'^move in the steps shown in the figure. 

2 !. Inspect aii parts, and repair.or replace if necessary. 
3. Install referring the notes for installation. 



© 8-10(0.8-1.0. 6-7) 


19 'A' 






, 17 Snap pin, 
>, 2< Washer . 

'£ciip 


4. Nut 

■ 5. Spring washer 
6. Shift cable 


19-25(1.9-2.6,' 14-19) 


N-m(kg-m. Ib-ft) 


AN9041025 


7. Select cable 

,8. Change lever assembly 

9. Knob 


if.MnstaHatlon note • 

• -'1 .’t- Hold the cable end ® and. install it during paying attention to 

' It not to be bent. 

-Note the color of select cable is red. 

f: 



iH^ 


AIJ904.10i 








4M4 .MANUAL TRANSMISSION specifications 


JNSPECTION/ADJUSTMENT 

trembled in left and right; loosen 
' ti^ nut ® and tighten after adjusting. 

Tightening torque: 10~15 N.m(1.0't 1.5 kg-m, 7~11 Ib-ft) 

2. .When the change lever is trembled in back and forth, loosen 
. ;.tl^ nut ©and tighten after adjusting. 

Tightening torque: 10-15 M-m(1.0.~1.5 kd-m, 7-11 Ib-ft) 


IF® 


AN9041027 


SPECIFICATIONS 

^ Items 


.Gsairatio 


1st 

•-t’s 


2nd 



3rd . 

1 ^ ' 


4th 

- %: 


5th 

' 4'C 


• Reverse . 

‘•i-' ■ . 

• 

- 

Capacity 


Grade 


_ _ Spe cifications 

12 seals Slandrad 75 Seats Standrad' 

Forv/ard ; 5-speecl, Reverse ; 1-speed 
Synchro mesh ( 1 st and 2nd ; Double synchro) 

_ 4-011 4.419 

2-272 ^ ' 2.543 ~ 

_ T425 _I_ ,1.536 

_ 1.000 _ K.OOO 

_ 0.331 _ 0.865 

_ 3.958 I 4.432 

' _ 2.2(2.32) 

API Service Class GL4 
Four Seasons ; SAE 75W-90 


' ’ ¥ ' 
X ti'- 












SPECIAL TOOLS MANUAL Tf4ANSMiSSION 41-15 


Fixing drive shaft 


0K590 170 004 

Main drive 
gear installer 


Assemblingt bearing 


Removing bearing OK590 17 f 009 

Shilt fork 
guide assembly 


0K590 171 005 
Interlock pin 



Assembling Interlock 


Assembling interlocK 



Assembling hearing ■ 















PROPELLER SHAFT 



INSPECTION .. i.....:.. . 43- 7 

DISASSEMBLY/ASSEMBLY .... 43- 5 

SPECIFICATIONS ...... 43- 8 

OUTLINE ........ 43- 3 

TROUBLESHOOTING GUIDE ........ 43- 4 


























if'-?,. 

V. ■■■' 


fe 






43-4 PROPELLER SHAH IROUbLbbHUUHiN^jouiui:: 


troubleshooting GUIDE 


Problem 

Possible cause 

. Action ' 

Vibration 

Sent propeller Shalt 


Replace 


Imbalanced propeller shaft 


Repair 

. 

Cracked sleeve yoke spline 


Replace 


Loose yoke joints 


Tighten 

Noise 

Cracked sleeve yoke spline 


Replace 


Worn or cracked spider bearing 


Replace 


Loose yoke joints 


Tighten 

U— —-— 


INSPECTION 
Spline backlash 

1. Check for loose yoke joints and tighten if necessary. 

2. Check for spline and universal joints backlash. 

Bend 

1. Raise the vehicle and support it with safety stand. 

2.. Measure how sharply propeller shaft is bent by turning 
wheels by hand and replace if necessary. 

Limit: 0.4 mm(0.016 in) 









6. Universal joint 

7. Snap ring 

8. Universal joint 


1. Sliding yoke(A/T) 

2. Propellar shaft(A/T) 

3. Sliding joint(M/T)' 

4. Dust seal 

5. Universal joint yoke 




15 seats 




49-58l!3.0--6.0, 55-43) 


(S) 







> ' 
4 


<i> I 




27^~Z2Z 

(28-33, 202-238) 





49-58 

(5.0-6.0. 36-43) 


49-58I5.0-6.0, 36-43) 


y] 




r A 


/ (I; © 


; 


I____ 


1. Center bearing bracket 

2. Universal joint yoke 

3. Universal joint 

^ . 4. Snap ring 

^ /-, , 5. Pi*ont universal joint yoke 
'*_______ 


N-m(kg-m, Ibrft) j 
AN9043011 


6. Rear iiniverfal joint yoke 

7. Front oil seal 

8. Center bearing 

9. Rear oil seal 

10. Center bearing rubber 


11. Companion flange 

12. Plain v^asher 

13. Washer spring 

14. Center bearing sypport 

15. Rubber holder 












DISASSEMBLY NOTE ... 

1. Mark spidar, ydka and propallar shaft for reassombling. 


Caution j 

. Incomplete joint between propeiier shaft spider and 
yoHe at the time of assembly may cause vibration. 




ye 




AKsO-iaooa 


ASSEMBLY NOTE 1 

1. Apply grease to Spider and bearing. . 

2. Assemble yoke and spider to propeller shaft, and bearing to . 

yoke by tapping with a plastic hammer. Y 






Caution ^ , 

. Be sure to have assembly marks of spider and yoke 

go exactly right. 




im 


AN9043004.'At.OC!.13005 


3. Assemble with a new snap'ring. 


Caution 

. Do not reuse snap rings. 

. Usefour(4) snap rings with same thickness. 

. Ensure snap rings be completely seated and firm. 






IV 


__ 1 

At. 5043006 


INSPECTION 

1. .Check for bend of propeller shaft. 


. Measure from the center of propeller shaft. 


Limit: 0.4 mm(0.016 in) 



_I 

•Af;S043007 


2. Check moving torques of universal joints. 


Torque; A/T ; 0.3~0.8 Nm(3'-8 kg-cm,'2.6^7 lb-in) 

M/T; 0.5-1.4 N m(5-14 kg-cm, 4.3-12 l&-in) 


Caution 

. Replace and adjust snap rings if the torques are not j 
within specification. (Refer to Page 43-8) j 





M ) 

I y/'H/\ 


A'.904300 





43^8 PROPELLER SHAPT SPECIFICATIOiMS 
SPECIFICATIONS 


1. Length{between joints) and diagram 


Propeller shaft 


; ' , Standard ienqth 

_ 1 . Front j Rear 

Outer diameter D (mm) 

12 seats i.-—-. 

A/T 

1. 777(30.6)“ : -.• - 


i 

'WT 

1 a88-997(g8.9-39.3T; T'- 

_ ‘••63.5(2.5) -- 

0 7B ^ 

10 1 

L--- 

M/T 

i 553(21.8) ,80'l-8i5(31.5-.n?n) 

_ n 76.2(3) 


.2. Snap ring 

A/T 


Part number 
'W 5725 Tri' 
'm7'57‘2tri72' 
Jcj W 25 V 73 ' 
0;757 25l7^" 

_6i76/25 jVb 


thickness ' ") 

T22(0jDii8y ~i 
' f 

j_-gB(0.0<t06}. I 

1.28(0 0504) ' !' 

1.30(0.0511)' j 


Part number 


01757 25 176 


0 1757 25 177 
01767 25 178 ' 
01757 25 179 


mm(in) 
Thickness ~ 
~t32{0.0519) 

- 1.3470.0527) 
1.38(0.053 5) ' 
1.38(0.0543) 


M/T 

Part number 


0W001 25 171A 

■ ' ■ 

OWOOT 25 172A 


0W001 25 175A 


0VV001 25 174A 



3. Tightoning torque 
Transmission x.propeller shaiT 


Propeller shaft x differential 


Thickness 

1.45(0'7s>r 


1 .46(0.0S82T 
1.54(0 .06067 
1.57(0.06781' 


1 


i 

Pari.number 

i 

-J 

^ bwool 25 175A 

r T 

1 

0K410 25 071 

r •' 1 '. 

1 

_1 

_0K421 25 071 

-- 

1 


Thickness 


4im(in) 


1.50(0.590) 


1.63(0.0641) 

T60(0.0629) 


“a/t"' 

'~VT~ 


N.rn(kg-m. Tb-fi) 


49-59(5-6, 36 .3-43.ii 

49-59 (5.0-6.0, 

49-59(5-6 . 36.3-4Sr5~ 


















TROUBLESHOOTING GUIDE 


-IRQUjLESHOOTING GUIDE FRONT AND REAR -AYI F= 50.5 


FRONT AXLE 

Problem 

Steering wheel vibration 


Dragging or pulls to one side 


Excessive clearance of 
steering wheel 


Possible cause 


Improper adjustment of wheel bearing 
Worn or damaged wheel bearing 

Worn or damaged wheel bearing ■ 
Improper adjustment of v/heel bearing 

Poor adjustments of wheel bearing 


Action 


Adjust 

Adjust 

Replace 

Adjust 

Adjust 


REAR AXLE 




:4 c 


Problem 
Abnormtil noise 


Oil leaks 


DIFFERENTIAL GEAR 

Problem 
Abnormal noise 


Overheat 


Oil leaks 


j Differential gear malfunction 


Possible cause 

Bearing housing bent 
Drive shaft bent 

Worn or damaged wheel bearing 
Worn drive shaft spline 

Worn or broken oil seal 


Possible cause 

Shortage of differentia! oil 

Improper adjustment of ring gear backlash 

Improper adjustment of ring gear backlash 

Poor engagement of ring gear surfaces 

Worn or damaged side bearing 

Worn or broken ring gear 

Worn or damaged drive pinion bearing 

Worn or damaged pinion and side gear 

Side gears contact with its case 

Worn gear spline 

Worn pinion shaft 

Loose companion flange nuts 

Worn thrust washer 

Improper adjustment of side bearing preload 
Worn outpujt shaft spline 

Shortage of differential oil 
Gear backlash shortage 
Excessive bearing preload 

Too much differential oii ^ 

Air'hole clogged 
Loose differential carrier 
Worn or damaged oil seal • 

Improper assembly 


Action 


Replace 

Replace 

Replace 

Replace 

Replace 




' Action 

Add. oil 

Replace 

Adjust 

.Adjust 

Replace 

Replace 

Replace . 

Replace 

Replace 

Replace 

Replace 

Tighten 

Replace 

Adjust 

Replace • 

Add oil 
Adjust 
Adjust 

Remove oil 
Repair 

Tighten and repair 
Replace 

Repair 


I 



50-4 FR QtMT ANP HbAH AAL t: ■hKUlM I AAUC 


FRONT AXLE 

REMOVAL/INSTALLATION 

1. Remove as shown in the figure. 

2; Check parts if necessary. Repair or replace as required. 

3, Install in the reverse order 0 ! removal. ■ ’ 

4. After installation, check wheel alignment. 



1. Hub cap 

2. Dividing pin and cover set 

3. Lock nut 

4. Washer 

, 5. Brake caliper assembly 

6. Front wheel hub assembly 


7. Disc plate 

8. Dust cover 

9. Tie-rod end 

10. Lower arm 

11. Knuckle spindle 





AN9050004 




50-6 FRONT AND REAR AXLE rear axle 


REAR AXLE 


REMOVAUiNSPECTION/INSTALLATION 

1. Remove as shown in the figure. 

2. Check all parts, and repair or replace as required. 

3. install in the reverse order of removal. 



1. Brake drum 

2, Hold pin 

3, Brake shoe assembly 

4. Parking brake cable 


AN906000S 

5. Brake pipe 

6. Backing plate and rear axle shaft assemblv 

7. Oil seal ^ 






REARAXLE FRONT AND REAR AXLE 50-7 

DISASSEMBLY/ASSEMBLY 

1. Disassemble as shown in the figure. 


Caution 

• Pay an extra attention to bearing lock nut of left wheel as it ib lef^handed nut.' 


2. Assemble in the reverse order of disassembly. 



1. Lock nut 

2. Lock washer 

3. Bearing outer lace 

4. Wheel bearing 


5. Oil seal 

6. Oil seal retainer 

7. Backing plate 

8. Real" axle shaft 


AN9050006 


DISASSEMBLY NOTE * 

Bearing • 

Caution 

• Put the protecting pad to the vise. 

1. Remove bearing using SST. 

• Specification of grease : SHELL RETINAX LX2 or 
equivalent 



INSPECTION 
Rear axle shaft 

1. Measure shaft runout with the dial gauge. . 

2. Adjust axle shaft if runout is not within specification. 

Runout: 0.5 mm{0.2 in) 



ANOOMOOd 


CO ro 


50-8 FRONT AND REAR AXLE differential 


differential 


DIFFERENTIAL OIL CHECK 
Inspection 

1. Remove filler plug. 

2. Check-if oil is enough to be seen from the filling hole. Supply 
more regular oil if oil is not enough. • ~ 

3. Assemble filler plug. • ' 


Tightening torque : 39-54 N m(4.0-5.5 kg-m, 29-40 Ib-tt) 
Replacement 

1. Remove drain and filler plug and drain oil. 

. Clean plug. 

. Put sealant on the thread of drain plug. 

. Put nevr washer and tighten drain plug. 

Tightening torque : 39~54 N m{4.0~5.5 kg^m, 29-40 Ib-ft) 


5. Add oil until the level reaches filling hole. 

Regular oil 

Spec.: Higher than -18°C(-0.4°F): API GL-5, SAE 90 
Lower than -18°C(-0.4°F) ; API GL-5, SAE 80 
Qty ; 1.3L(1.37 qt)-12 seats, 1.6L{1.69 qt)-15 seats 

6. Tighten filler plug. 

Tightening torque : 39-54 N m{4.0-5.5 kg-m, 29-40 !b-ft) 









removal/installation 

I ■ Remove as shown in the figure. 

Caution 

Install differential within 10 min. after applying 

2. Install in the reverse order of removal. 


^fferential front and rfar'a VI c 


sealant. Walt for about 30 min. before filling oil 



MTX : 49~5.9(5'-6. 36~43) 
ATX : 45~59(4.6~6.0. 33~43) 


i^3SCS|| 



23-26(2.3-2.7 

16.6-19.5) 


98-118(10-12. 

72-87) 


(S) 




1. Brake drum 

2. Parking brake cable 

3. Brake pipe 


N-m(kg-m. Ib-ft) 


6. Differential assembly 


AN9050012 




me figure, referring to the notes lor disassembly. 




<12 seats) 


49~59(5~6, 36"43) 


to 


'''V’V „ 

18 - 25 ( 1 . 8 -?.. 6 , 13 - 19 ) ^ ■ 

®-s f/ ■ 



^ ■I'’' >5^ 





127-284(13-29. 

94-210) 


t-’OR COACH 


.N-mdcg-nn, !b-1t) 


AN9050013 


1. Bolt 

2. Lock plate 

3. Bearing cap 

4. Adjusting screw 

5. Bearing outer lace 

6. Lock nut 

7. Washer 

a. Companion flange 

9. Oil seal 


10. Bearing inner lace 

11 . Collapsible spacer 

12. Bearing outer lace i 

13. Differential carrier 

14. Bearing outer lace 

15. Bearing inner lace 

16. Spacer 

17. Drive pinion 

18' Bearina inner lace. 


19. Ring gear, 

20. Gear case cover 

21 . Gear case 

.. 22 . Thrust washer 

23. Side gear 

24. Pinion gear 

25. Spider, 

26. LSD 

27. Thrust block 








DIFFERENTIAL FRONT AND REAR AXLE 50-11 


<15 seats) 


18-25(1.8-2.6. 13-19) 


<s. 


49-59(5-6. 36-43) 





■LS 




196-343(20-35. 144—253) 


|N-m(kg-m. Ib-ft) 


AN905001.3B 


1. Bolt 

2. Lock plate 

3. Bearing cap 

.4. Adjusting screw 

5. Bearing outer lace 

6. Lock hut 

7. Washer 

8. Companion flange 

9. Oil seal 


10. Bearing inner lace 

11. Shim 

12. Spacer 

13. Bearing outer laiDe 

14. Differential carrier 

15. Shim 

16. Bearing outer lace 

17. Bearing inner lace 

18. Drive pinion 


19. Bearing inner lace 

20. Ring gear 

21. Gear case cover 

22. Gear case 

23. Thrust washer 

24. Side gear 

25. Pinion gear 

26. Spider . 







disassembly note 
Differential carrier . 

1 install dillerenlial gear assembly to SST. 
2 . Mark bearing cap and carrier (or jointing. 


2. Remove companion flange using SST. 


Rear bearing 

Remove bearing using SST. 


. Use your hand for drive pinion not to drop. 



ALIGi'iMEN 


Remove^lS nut. atter holding companion tlange with SST. 


Side bearing . , 

Remove side bearing from gear case using SST. 


• Make an alignment mark on bearing for reassembly. 


AN9050014 



AN9050015 



AN90S0Q16 



AN9050017 




/J 


: AN9050016 












ir-kk. 


I 


INSPECTION 

Collapsible spacer : 12 seats 

At the time of differential assembly, replace collapsible spacer 
wtth new one. r i ^ 

Standard length : 54.8~56.09 mm(2.16~2.21 in) 


Assembly note 

Adjustment of pinion height 

1. Assemble front bearing outer lace using SST. 


2. Assemble rear bearing outer lace using SST. (12 seats) 
Assemble rear, bearing outer lace using SST. After adjusting 
to the differential carrier. (15 seats) 


__ - - ■ 60-13 








AN905QM0 


0K99f3270A01 


OK993 270A03 




/iN'9050Q2.3 






50-14 FRUNI aiMU 


I-'** 


5 Install pinion model assembly to carrier. 

6. Assernble front bearing, collar, companion flange washer, 

and lock nut. 

^ Use washer and lock nut disassembled. 

7. Tighten lock nut. 

Note . . , 

* Tighten to the extent the companion flange can be 

screv/ed by hand. 



8. Put pinion height adjusting gauge body at right angle and f 
adjust it to 0. ' ; 


9. Put pinion' height adjusting gauge body and gauge block to | 

the upper side of pinion model. ■ i 

10. Dial gauge needle should be placed at the lowest part of i, 

side bearing .. i 

11. Measure minimum po.sitions of both sides (LH, RH). 

12. Add both values and divide it by 2. 

13. If the value of the above: step 12 is not within specification, use 
new spacer adding the values to current spacer.(12 seats) 

Standard clearance:-.0.025''0.025 mm(-0.001 ~0.001 in) 

mm(in) 


MARK I • THICKNESS__ 


00 

11 

14 

17 

20 

23 

26 


i.,... 


3.08(0.1212) 

3.11(0.1224) 

3.14(0.1236) 

3.17(0.1248) 

3.20(0.1259) 

3.23(0.1271) 

3.26(0.1283) 


I.IARK 


THICKNESS 


AN90S0024 



0K993270A09 


AN9050025 


._Ji.- 


29 

32 

35 

38 

41 

44 

47 


3.29(0.1295) 

3.32(0.1307) 

3.35(0.1318) 

3.3*8(0.1330) 

3.41(0.1342) 

3.44(0.1354) 

3.47(0.1366) 


If the value of the above step 12 is not within specificatio’h, 
use new shim adding the values to current shim.(15 seats) 

mm(in) 


PARTS MUMBER 

THICKNESS 

K999d3-6910 

0.1(0.0039) I 

K99963-6912 

0.125(0.0049) i 

K99963-6915 

0.15(0.0059) 1 



AN9050027 






1. &ta!l%%er. preload(i 2 seats) 

2. Push rear bearing in using SST. 

Note 

saiy'powl?"""® audden inorease of neces- 

3. Install coiiapsibie sDac-^r 

6 nSf ^ assemSy 
6. install cornpanion fiangeanlitight^^ 

Tightening torque: 

127-284,N.m(li-29 kg-m, 94-210 Ib-ft) 

Note 

• Do not Install oil seal. 

8. iJ® '''9 so that bearing be put at 

P^afoad ,,27-178 M.„„3-I3,g.,„, 3 ^, 



«=s'ai--5-«>ss. 

Note 

^ |arypowlr"'’®‘'""'“’““‘‘''''aa Increase of neoes- 

2. Install spacer. 

5- ‘ha Sh,^. 

,a" “"’pan™ flange an'dfigh,an lock no,. . 

Tightening torque: 

196~343 N-m(20~35 kn m 

I w kg-m, I44rv253 |5.4» 

Note ^ 

• Do not install oil seal. 

^ file rigPh, pPace™ "a"®® ^7 hand so that bearing be put at 

apeoiflcaCaTus°l*S;?ff^^^^^^ 

P-loadt,47-,96N.n,(15-20kg.on,,,08-,44,b.,„' 





50-16 FRON1 AINU mcMn /a/xi-l. 


UK I U.i )u.t 'i t 


Backlash adjustment 

1. Insert bearing inner lace using SST. 


2. Install differential gear assembly to carrier 

3. Pay attention to the marks of the adjuster for its right posi¬ 
tioning. ’ 

4. Make sure that the mark of the cap identifies with one of the 
carrier at the time of instaiiation of differential bearing cap. 

Tightening torque: 

72-106 N m(7.4-10.9 kg-m, 53-78 Ib-ft) 



5. Mark ring gear every 90 degree and install dial indicator to 
carrier in the position that the indicator needle makes a right 
angle with side surfaces of ring gear. 

6. Turn both bearing adjusters together using SST untii the 
backlash reaches 0.09-0.11 mm{0.0035~0.0043 in). 


7. Check backlash from three different marks. Be sure that the 
minimum baclclash is not less than 0.05 mm and the differ¬ 
ence between the minimuni and maximum vaiues does not 
exceed 0.07 mm(0.13 in). 


8. Tighten adjuster until the distance between the pilots on 
bearing cap reaches following values. 

Limit: 204.428-204.5 mm(8.048-8.051 in)(12 seats) 
219.428-219.5 mm(8.638-8.641 in)(15 seats) 


Note 

. Be careful adjustment of differential bearing preload 
not to effect the backlash of drive pinion and ring 
gear. 


AN9050031 



AN9050033 



AN9050034 






I 


t 




c 




•• 


c 
0 
D 
0 

0 i 


ji 


DIFFERENTIAL FRONT AND RE 


Ring gear-to-pinion gear contact adjustment 

1. Coat both surfaces of 6-8 ring gear teeth with Prussian blue 
or white grease. 

^ piniorf marked ring gear teeth back and forth past the 

3. If the ring gear pinion marks are not near the center of the 
ring gear teeth, disassemble, and adjust pinion in or out. 


(1) Toe and flank contact marks 
'Use thinner pinion spacer to move pinion out. 



TOE CONTACT 





(2) Heel and face contact marks 

Use thicker pinion spacer to move pinion in. 




K 


. 
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SO-18 FRONT REAR SHAFT SPECIFICATIONS, special tools 


SPECIFICATIONS 

• 






Items 

i 

ATX 



MTX 

jFrontaxle 

Bearing preload (without oil seal). 

N-m(kg-m, lb-ft)i- 


39-78(4'^ 

•8,29-58) 

Rear axle 






• rriP 

lype 

. . 

• 1 



Semi llpal . [ 

Bearing axial play 


mrn(iR)j 



0.05(0.002) 

Differential 

Reduction gear 





.Hypoici gear 

Differential gear . 




Straight bevel giear 

Final gear ratio 


■ ■ ! 

4.444 



4.222(12 seals). 4.111(15 seats) 

Oil 

1 Grade 




APiGL-5 


[viscosity 

i Above-18'-C(-4°F) i 



SAE 90 " 


1 

1 Below -18'“C 



SAE80W 

1_ 

1 Amount 

1 (qt):. 

1.3(1.373)(1 

2"seats). 1.6(1.69)(15 seats) 


I 

\ ‘ 

I 

^ . 


SPECIAL TOOLS 

FRONT AXLE 



OK 130 283 021 

For disassembly of j 0K670 321 019 

For disassembly of 



ball joint 

ball joint 


Ball joint puller 

i Ball joint puller 




i 







DIFFERENTIAL 


0K670 990 AAO 

Bearing instailer 
set 



. I For disassembly of 
side bearing 




OKI30 175 A13 
Body 





: OKI 30 175008 

; Pan puiley bosS| 
i puller 



For assembly 
of side bearing 


0i<993 270 A01 
Handle 


For disassembly of 
front, rear 
bearing 


0KS93 270 A04 
Attachment (072) 




For assembly of 
outer lace 


ForfFront bearing) ' 0K993 260 AOS 
outer lace assembly 

; Attachment (062) 



For(Rear bearing) 
outer lacer 
assembly 









0K74A 270 AAO 
Attachment 


0K993 270 A09 
Drive pinion 



0K993 270 A08 
Gauge block 


rear axle 



Por side bearing 
assembly 


OKI 30 111 004 


For adjusting height 
of drive pinion 


Coupling flange holder 
disassembly - 


OK 993 27 


RA10 


i Drive pinidi modeli 




For adjusting height | 0K993 270 014 

of drive pinion i 

: Adjusting nut v/(erich 



For lock nut 


For adjusting 
height of 


4 


For adjusting 
screw disassembly 



0K74A 262 001 

Rear axle shaft 
bearing puller 



For rear axle shaft 
bearing disassembly 


STEERING 


MANUAL STEERING .....51. 3 

POWER STEERING ..... 51 . 8 

POWER STEERING OIL PUMP... 51-13 

SPECIAL TOOLS . 51-14 

SPECIFICATIONS .. 51-14 

STEERING GEAR AND LINKAGE... 51-12 
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- ■ man ual STEERING STEERING 51-3 

MANUAL STEERING ' ^ ' ' 

f. 

STRUCTURAL VIEW 








51’4 STEERtMG manual steering 


troubleshooting guide 


Problem 


Sieoring.heavy 



Steering wheels 
don't return 
properly 


Erratic 

steering 


Steering wheel 
pulls to 
one side 


Abnormal noise 


Leaks of bevel 
gear grease 


Possible causa 


Improper tire air pressure ~ ' 

Incorrect adjustment of preload of bevel gear 
ncoiiect adjustment of oreload of pinion 
Incorrect adjustment of wheel alignment 
Unsmooth operation of linkage ball joints 

nnecessary contact du.ing steering shaft turning. 

Tires not properly inflated ~ 

Improper wheel alignment 

Unsmooth oporalicn of linkage ball joints 
nnecessar)'contact during steering shaft turning 

Incorrect adjustme nt of preload of bevel gear and pinion 

Unnecessary contact loose Bolt 

Unsmooth operation of steering linkage 
Improper adjust ment of preload of bevel gear 

Improper tire air pressure ' 

Poor steering gear 

Steeririg linkage loose or v/orn 
Worn steering joints 

__ Incorrect adjustment of backlash of gear box 

Damaged gasket ' ~ ~ ^ — 

Damaged dust booth 
Damaged lip seal 


Actipn ^ 

- ¥■ 

Adjust 

Adjust 

Adjust 

Adjust 

Replace ' 

Repair/replace 

Adjust 

Adjust 

Replace 

Repair/replace 

Adjust 


Repair/retighten 

Repair/replace 

Adjust 

Replace 
Adjust, Replace 
Adjust 
Replace 

Replace, Tighten 

Replace 

Adjust 

Replace 

Replace 

Replace 











I- - 
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INSPECTION AND ADJUSTMENTS 
Steering wheel play 

1 . Place the front wheels in the straight ahead position and 
CTOCk if the play meets the standard by turning the sleerina 
wheel from side to side. ■ ^ 

Play ; 0~40 mm(0~1.57 in) 

Note 

• When the standard is not met, check if each steering 
joint is worn or too much backiash of steering gear. 

Steering wheel force 

1 . With'the vehicle bn the'ground level, place the front wheels 
in the straight ahead position. 

2. Attach a pull scale to the outer end of the steering wheel 
spoke and pull the spring scale to rotate the wheel. 

Required force ; 225 N(23 kg, 51 lb) 

Note 

» When checking, turn wheel more than 5 times to 

have correct measurement. 

3. Check the followings if the results of the checking do not 

meet the standard-. ^ 

Pinion torques, ball joints torques, improper joints 


< CCMINO & I fcfcRINn 51-5 
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Steering wheei looseness, rattle 
1 . ^tempt to move wheel axially in and out ©, left & right side 
k2). ® and check for worn column bearings, clunking o( 
steering shaft joints, loose steering and column couplers. 






BOOT 

Replacement 

1. Remove lire and wheel. 

2. Remove in the numerical order as shown in the figure. 

3. Install in the reverse order of removal. 

4. Check wheel alignment after installation. 



• u. uwui 

3. Tie-rod end 7 , Boot 

4. Lock nut 


Removal 

1. Remove cotter pin from tie-rod end stud and loosen .until the 
nut reaches very end of stud. 

Caution 

• Tighten screw temporarily ensuring its thread not to 
be damaged. 

2. Separate tie-rod end from steering knuckle using SST. 








STEERING SHAFT ASSEMBLY 
Removal and Installation 

1. Remove the negative terminal of the battery 

2 . Position vehicle straight ahead. 

3. Remove in the numerical order as shown in the figure 

4. Install in the reverse order of removal. 


manual steering ST^EER ING 51-7 


39~49(4'~5. 

Sfc'. OQ^oe\ 


15.7~22,5(1.6~2.3. 

22~26(2.2~2.7 
16-20) X. 






15.7-22.5(1.6-2.3, 11.-5-16.6) 



43-54 
(4.4-5.5 
32-40) 


N'm(kg-m. Ib-fI) 


1. Horn cap 

2. Lock nut 

3. Steering wheel 

4. Column cover 

5. Combination switch' 


6. Bevel gear 

7. Steering shaft 

8. Universal joint 

9. Intermediate shaft 
10 . Universal joint 


AN9051006A 





51-8 STEERING power steering 

POWER STEERING 

STRUCTURAL VIEW 








troubleshooting guide 


POWER STEEHING 


^ I c:.c:nii>ici 


VI'S 


Proljlem 

Possible cause 

--7—-- 

Steering heavy 

Power steering belt loose or damaged 

Lack of power steering fluid or air in system 

Hose kinked or twisted 

Pipe kinked 

Power steering fluid leak 

Low pressure of fluid 

Tires not properly inflated 

Iniproper adjustment of wheel alignment 

Poor operation of steering gear linkage 

Sloorino column touching other ports 

j Action 

1— --——_ 

I Adjust or replace 

Add fluid Or bleed air 

Replace 

Replace 

Repair or replace 

Repair or replace 

Adjust 

Adjust .. 

Repair or replace 

Repair or replace 

Adjust 

'Adjust 

1 Rjspair or replace 

steering wheels 
don't return 

■ 

properly 

Tires not properly inflated ..~ ... 

Improper adjustment of wheel alignment 

Poor operation of steering gear linkage 

Steering gcor out of order 

Erratic 

steering 

Loose power steering belt 

Steering column out of order or loose bolts 

Unsmooth operation of steering linkage ■ 

Defective steering gear 

Adjust 

Repair or lighten 

Repair or replace 

Replace 

Steering wheel 
pulls to one 
side 

.ires not properly inflated 

Incorrecl a^ustmenf'of preload or worn wheel bearings 

Improper adjustment of wheel alignment ® 

Steering gear out of order 

Adjust 

Adjust or replace 

Adjust 

Replace 

Power steering 
fluid leaks 

Trouble at hose couplings 

Hose damaged or clogged 

Power steering fluid reservoir damaged 

Overflov/ 

Repair or replace 

Replace 

Replaced 


Power steering pump out of order ' 

Steering gear malfunction 

Air bleed . Adjust fluid amount 
Replace 

Replace 

Noise 

Power steering pump out of order 

Loose steering gear 

Loose power steering pump bracket 

Loose power steering pump pulley nuts 

Belt loose or excessive torgues 

Air in system 

Steering gear out of order 

Power steering pump out of order • 

sSrino f’’ hose touching other parts 

Steering linkage loose . 

Tighten 

Tighten 

.Tighten 

Tighten 

Adjust 

Air bleed 

Replace 

Replace 

Repair or replace 

Adjust or replace 


POWER STEERING PRESSURE TEST 

Caution 

• Verify that power steering system gauge valve is 
opened for the system to operate. 

. Do not leave steering wheel turned longer than 15 
seconds. 

1. Remove high pressure pipe and instaii power sleerinrj ovs* 

tern gauge using adapter. ^ 

2. Insert a thermometer into power steering fluid tank. 

3. Perform air bleeding as following procedures. 

1) oheck fluid level in the reservoir, and add fluid as neces¬ 
sary. _ - 

2) Reise and support the front of the vehicle. 

3 ) Turn steering wheel to the extreme left and right 10 

times. ' I lu 

2 ®Sain. and add fluid if reduced. 

5) Until fluid reaches and remains at the proper level rp- 

peat steps 3) and 4). ^ ^ 

6) Start engine and let idle. 

7 ) Turn steering-wheel to the extreme left and right posi¬ 
tions 10 times. . ^ 

8) Verify that any bubble is created. As bubbles indicate air 
in system, repeat steps 2)~7). 

Caution 

place*^ leaks in system if bubbling keep taking 

steering fluid.‘If the tempera¬ 
ture is not in the range of 50 °C~ 60 X( 92 ~ 110 °F) turn steer- 

IsoStd poeiBons until the UmoS 

Caution 

• Close valve for a second to read the pressure 

• Do not leave It closed for longer than 15 seconds. 

5. Close power steering system gauge valve and mpa^iirp 

toTo^OO%1!o ^ pressure increasing engine rpm 

7 . Read pressure with steering wheel in the extreme right or 

8. Separate adapter from power steering, system gauge 

pressure line and tighten'to 16-^24 
N-m (1 . 6 - 2.4 kg-m, 12-17 Ib-ft) 

9 . Remove thermometer and bleed air as described in the step 


' Q GAUGE 
HIGH PRESSURE LINE lL*TOin 


POWER 



RESERVOIR 


iN905i008 


THERMOMETER 

GAUGE 




BSX051(M6-t 



BSX051046-2 














r 




gss^ag5gggasgg ~=5===-=^ . _PO^^ R steering ^ I fctsHilMVa Ol -i | 

Stesfingi wheel force 

1. Put thermometer into power steering fluid tank. 

Caution • - 

• Do hot leave steering wheel turned for more than 15 
seconds at a time. r 


2. Start engine and turn steering wheel in the right and left po- 
sitions several times until fluid temperature reaches 
50°C~60“C(92~110°F). 

3. Place vehicle on ground level with steering wheel in the 
straight ahead direction. 

4'. Attach a pull scale to the outer end of the steering wheel 
spoke and measure necessary force to rotate the wheel 
The operational force should be less than 29.4 N(3.0 kg, 6.6 lb). 

Caution 

. For accurate measure, pull the pull scale in a direc¬ 
tion perpendicular to the radius of the steerina 
wheel. , 

5. If the force exceeds specification, inspect for lack or leakage 
of steering fluid, air in system, power steering pump pres¬ 
sure, steering gear pressure and tire inflation. 

6. Remove thermometer. 

Power steering fluid check 

1. Check the fluid level of the power steering at the reserve 
tank. Add fluid so that indicator comes between Max and 
Min. 


2. Let the engine run and make steering wheel 10 turns in the 
extreme right and left positions until normal operational tem¬ 
perature. 

3. Stop engine with steering wheel in the straiaht ahead posi¬ 
tion. ^ 

4. Check steering fluid and add fluid so that indicator comes 
between Max and Min, . 



.<<N9051009 





Air bleeding 

1. Check the fluid level of the pov/er steering. 

2. Raise and support the front of the vehicie. 

3. Turn steering wheel in the extreme left and riaht positions 
several times with engine off. 

4. Check the fluid level again and add fluid as required. 

5. Repeat the step 2 and 3 until fluid reaches and rem.ains at 
the proper level. 

6. Start the engine and let run at idle speed. 

7. Turn steering wheel in the extreme right and left positions 
several times. 

8. Check the power steering fluid at the reserve tank. There 
should be no foam in the fluid. 

9. Add fluid if necessary, and repeat the step 7 and 8. 



AN9051002 



51*12 STEERING STEERING.GEAR AND LINKAGEi 


STEERING GEAR AND LINKAGE 

REMOVAL AND INSTALLATION 

1. Loosen wheel nug nut, 

2. Raise and support the front part of vehicle with jack stands. 

•3. Remove tires. ' . 

4. Remove in the numerical order as shown in the figure for next procedure. 

5. Install in the reverse of order removal. ' • . 

6. After .installation, bleed air from steering system and adjust toe-in as required. 




18 - 26 ( 1 . 8 - 2 . 7 . 13 - 20 ) (2) ^ 


74 - 93 ( 7 . 6 - 9 : 5 . 55 - 69 ) 











...'3 


74 - 93 ( 7 . 6 - 9 . 5 . 55 - 69 ) 


74 - 93 ( 7 . 6 - 9 . 5 . 55 - 69 ) 


1. Bevel gear and intermediate shaft 

2. Bolt 

3. Bracket 

4. Nut 
SlBolt, . 


. N’m(kg-m. Ib-ft) 


6. Returfi'pipe and pressure|pipe , 

7. Steering gear and linkage % 


AN9051010 





POWER STEERING OIL PUMP 


fOWER STEERING OIL PUMP STEERING 5i.|3 


•, : 


REMOVAL AND INSTALLATION 

1. Remove in the numerical order as shown in the figure. 


Caution 


■ lose, prepareasuitabieo 

2. Install in the reverse order Of removal. 

3. After instaHation, following should be done. 

1) Adjust belt. . 

2) Add power steering fluid and bleed air. 

);nspe 9 Hof fluid leak at oonnecling point of oil pump and hose pipe. 


ontainer to catch pow- 



23.5~35.3(2.4~3.6. 17.3~26.( 



^—Replace 

3) 37~46(3.8~4.7 

27-34) 


37—46(3.8—4.7" 

27-34) 


-REPUCE 



1. Pressure hose 

2. Oil pump assembly 

3. Bracket 


4. Tensioner and bracket 

5. Oil pump bracket 


N-m(kg-i-n. tb-fi) | 
AN9051011A 






















BRAKE SYSTEM HBHIpBi 

% ■ 


BRAKE PEDAL.‘ . r 

FRONT DISC BRAKE.. 

.S9. 9 

LOAD SENSING PROPORTIONING 
VALVES(LSPV) .... 

52- a 

MASTER CYLINDER. 

52- 7 

ON-VEHICLE INSPECTION . 

OUTLINE . 

.52- 5 

52- 3 

PARKING BRAKE. 

..a.. 52-11 

REAR DRUM BRAKE. 

52-10 

SPECIAL TOOLS .... 

52-12 

SPECIFICATIONS . 

52-12 

TROUBLESHOOTING GUIDE ... 

....... 52- 4 


h 














1. Brake pedal 

2. Brake master cylinder 

3. Power brake unit 

4. Front disc plate 

5. Rear drum brake 


AN9062001 

6. Load sensing proportioning valve(LSPV) 

7. Parking brake lever 

8. Parking brake cable(front) 

9. Parking brake cable(rear) 











OC-S’ i>Ybl tM TROUBLESHOOTING GUIDE 


TROUBLESHOOTING GUIDE 


Problem 


Poor braking 


Pul! to right 
or left 


Brakes do 
not release 


Possible cause 


Brake fluid leak 
Air in pipe 

Worn pad and lining 

Pad or liriing stained with orake fluid, grease or water 

Harden surface of pad or lining, poor contact 

Malfunction of disc brake piston 

Malfunction of master cylinder or wheel cylinder 

Malfunction of power brake unit 

Malfunction of check valve(vacuum hose) 

Damaged vacuum hose 
Aged flexible hose 
Malfunction of LSPV 


Worn pad or lining ~ 

Pad or lining stained with brake fluid, grease or water 
Harden surface of pad or lining, poor contact 
Abnormally v/orn disc or lining or twisted 
Backing plate bolts loose or deformed 
Malfunction of wheel cylinder 
Incorrect adjustment of v/heel alignment 
Inconsistent tire air pressure 


No cleararioe of brake pedal 

Incorrect adjustment of push rod clearance 

Clogged master cylinder return port 

Poor returning of shoe 

Poor returning of wheel cylinder 

Malfunction of disc brake piston seal 

Excessively worn disc plate 

Incorrect adjustment of v/heel bearing preload 


Action 


Repair 
Bleed air 
Replace 

Clean or replaca 
Grind or replace 
Replace 

Repair or replace 

Replace 

Replace 

Replace 

Replace 

Adjust or replace 


Replace 

Clean or replace 
Grind or replace 
Repair or replace 
Tighten or replace 
Repair or replace 
Refer to Section 54 
Refer to Section 53 


Adjust 

Adjust 

Clean 

Cleaivor replace 
Clearl or replace 
Replace 
Replace 

Refer to Section 50 


Excessive 
pedal stroke 


Noise or 
vibration 
during braking 


Malfunction 
of parking, 
brakes 


Incorrect adjustment of pedal play 
Worn lining 

Damaged master cylinder 
Air in pipe 


Worn pad or lining 

Damaged surface of pad or lining 

Brakes do not release 

Foreign matter on or scratched disc plate 

Loose bolts of backing plate or caliper 

Damaged surface of disc or drum 

Poor pads or lining contacts 

Lack of grease in each moving part 


Excessive lever stroke 
Stuck or damaged brake cable 
Lining stained with brake fluid or oil 
Harden lining surface or poor contact 


Adjust 
Replace 
Replace 
Bleed air 


Replace 
Grind or replace 
Repair 
Clean 
Tighten’ 

Repair 

Repair or replace 
Apply grease 


Adjust 

Repair or replace 
Clean or replace 
Grind or replace 
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on-vehicle INSPECTION BRAKE $YSTEM 52-5 


ON-VEHICLE INSPECTION 

HEIGHT OF BRAKE PEDAL 
Inspection 

Check if the distance between center of pedal face .and floor 
mat meets the specification. 

Height of pedal: 244 mm(9.6 in) 

Adjustment • 

1. Uosen lock nut ®. and adjust height by rotating push rod 

<g). - 

2. After adjusting, tighten lock nut 

PEDALPLAY 

inspection 

1. Depress the pedal several times to get air out of system 

2. Lightly depress the pedal by hand and check the pedal play. 

Pedal play: 7~9 mm(0.28~0.35 in) 

Adjustment 

1. l^oSen lock nut ®, and adjust height by rotating push rod 
Cfi). 

2. After adjusting the play, tighten lock nut ' 



i 

L . 

ij - 

/ 

C 


Note 

• After adjusting pedal height and play, check if stop 
lamps work properly and adjust as required. 

PEDAL-TO-FLOOR CLEARANCE 
Inspection 

1. Apply pedal with 588N (60kg, 132 lb) force after starting en- 
apd I'nspect if, fee clearance telNveen ‘Ico* 
of pedal face is as specified. 


fv., Pedal-to-fioor clearance : 74 mm{2.9 in) 

ir 4 f fhe distance is less than the specification, check for the 

'I ” • lOiiowings. 

C“' (1) Air in brake system 

(2) Worn pads 

(3) Excessive clearance of shoe 

; (4) Automatic adjuster malfunction 



\ 


• Disassembly part 

Air bleeding location ' 1 

hront 

LSPV 

Rear 

Right 

Right 

Left 

Master cylinder 

O 

0 

0 

0 





— 

O 

0 

Whjeel cylinder 

Front. 

Rear ' 

Right 

r Q 

0 

~ 


Lett 

o 

o 

—• 

■ ■■■ ... 

Right 

Left 

— 

- -- 

— 

.-•t - 







E 52‘6 BRAKE SYSTEM brake pedal 
BRAKE PEDAL 

p, 

r"\ REMOVAL/INSTALLATION 

1. Remove in the order as shown in the figure. 

C 2. Inspect ail parts and repair or replace as required. 

3. Install in the reverse order of removal. 

■ . 4. After installation, inspect and adjust pedal height and play. 


€ 






® 20-29(2.0-3.0, 14-22) 



Grease : lithium grease 


N-m(kg-m. Ib-ft) 




u 


1. Pin joint 

2. Snap pin 

3. Nut/washer 

4. Bolt 

5. Bushing(2EA) 


6. Return spring 

7. Brake pedal 

8. Pedal pad 

9. Stop rubber 


INSPEeTION 
v ; Brake pedal 

1. 'Inspect for worn bushing, pedal bounce, damaged return 
spring, and bent bolts, and replace if necessary. 



Stop lamp switch 

1. Disconnect stop lamp switch connector. 

2. Connect an ohmmeter and check for continuity when apply¬ 
ing pedal. 


ANe052003 
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=- -r- . . mastebcylinder BRAKE SYSTEM 5 2-7 

MASTER CYLINDER ~ 


REMOVAL/INSTALLATION 

1. Remove imlhe order as shown in the figure. 

2. Install in the reverse order of removal 

3. After installation, fill reservoir tank, check for fluid leakage and bleed brake system 



INSPECTION 
Master cylinder 

1. Measure clearance between power brake unit push rod and I 
master cylinder piston using SST. 


2. If the clearance is not within specification, adjust it once 
again by rotating push rod. 

Note 


_ rnm{in) 

Vacuum pres sure mmHg(Kpa) Cleara'ca between push rod and pision (mm)J 


500(66) 


0.1-0.<l(0.004-r0.0l6) 


Brake fluid level sensor 

1. Check for continuity with brake fluid level in the range of 
MIN+3mm{0.118 in) using an ohmmeter. 



/•Neo.5Moe. 




LOAD SENSING PROPORTIONING VALVES(LSPV) 

REMOVAUINSTALLATION 



INSPECTION 

Spring 

1. InspecUength of spring after placing vehicle on the grounc 

level with no occupants. • ^ 

Specification : 89.5~90.5 mm(3.52~3.56 in) 

2. If the length is not within the specification, adjust by rota'inc 

adjusting nut and apply lock tite. (#271) ^ 


LSPV 


1 . 

2 . 

3. 


Install pressure gauge in front and rear brake wheel 
Bleed air in, brake line. • 

aP w' an?® pressure cf front wheel reachc 

Witten ISS' ® 

kg/crn*(psi) 


Vehicle 


' 12 
seats 


12P 


9P 

'6 VAN" 


3 VAN 


With no occTparits ~1~ Normal pn~rrriitinn~ 


A, 

W 

{227) 


13 

12 ' 

il71) 


16 

.(227) 


13 

(185) 


12 

nvi) 


12 

1171) 

T2~ 

(171) 


_e 
■ 26"" 
(369) 


24 


. B' I a !' 

SO I'ss't 

(711) ■ “ 


a' 


50 


(341)1 (711) 


23 

.&J1 

23 

(327) 


50 

(711) 


50 

(711) 


55 

(762 ) I (762) 


32 

(455) 


62 

(881) 


32 

(455) 


69 

(980) 


46 

(654) 


62T 76 
..(181) i noso) 


6(11 60 "Ts rTiO 

.(883) I (303) (1066) j_( 1563 


b' 


100 

(142i; 


80 

(1137; 


110 

115.83 


Vehicle 

_With no occupants 

Normal condition 



A ■ 

_.A' 

B 

B' 

a 

a' 

b 

b' 

15 

seats 

15P 

26 

(369) 

26 

(369) 

36 

(512) 

60 ■ 

(860) 

96 

(1365) 

96 

(1365) 

d564) 

'143“ 

(2033) 


3 V/aN 

34 

(483) 

34 

(483) 

42 

(597) 

62 

(876) 

106 

(1507) 

106 

(1507) 

120 

(1706) 

153 

(2176) 

• • 'Vi\' 

6 VAN 

30 

(427) 

30 

(427) 

40 

(569) 

r 63 

J901L 

no 

(1564) 

110 

(1564) 

125 

(1778) 

160 

(2275)1 


In case of defective LSPV. replace as an assembly 



FLUID 8 
PRES¬ 
SURE OF 
EAR 8 
HEEL A 
BRAKE 


St 



A' B' a' b' 

FLUID PRESSURE OF FRONT 
WHEEL BRAKE 
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hKUN I DISC BRAKE PHAI\£ Sy^TjbM 52-S 



Inspection • 

1. Thickness of disc pad 

Standard : 11.0-11.5 mm(0.433-0.452 in) 

IVlinimum: 1.5 mm(0.059 in) 

2. Disc plate 

Standard : 26 mm(1.023 in) 

Minimum: 24 mm{0.944 in) 

3. Runout (mm) (at 8~12 mm(0.315~0.472 in) from the outside edge of disc) 
Maximum: 0.1 mm{0.004 in) 

Caution 

. Do not allow grease and oil on the brake pad surfaces. 




52-10 BRAKE SYSTEM rear drum brake 
REAR DRUM BRAKE 


REMOVAL/iNSTALLATION 


i 16-20 



N-mCKg-m. Ib-ft) 


1. Brake drum 

2. Shoe hold spring sleeve 
.3. Back spring 

4. Shoe hold pin 

7. Puli off spring 

8. Shoe spring 

9. Return spring 

10. Adjuster 

-- —---_ -J 

AN90520n 

13. Operating lever, anti-rattle 
spring 

14. Wheel cylinder 

5. Adjusting lever 

6. Link 

11. Secondary shoe 

12. Primary shoe 



INSPECTION 




1. Thickness of lining pads 
Specification: 5.0 mra(0.2 in) 



. ) '1 

Minimum: 1.0 mm(0.04 in) 

2 . inner diameter of drum 

>■ 




Specification ; 26010 mm(10.2 in) 
Uimjt ; 261.5 mm(10.3 in) 


Caution ■ 

* assembly of shoes, do not contuse primary shoe with secondarv onp 

' * atid back plate ^ 


PARKING BRAKE BRAKE'SYSTEM. 52-11 


PARKING BRAKE 


REMOVAL/INSTALLATION 




# 






INSPECTION 

1. Check parking brake lever strokes when pulled with 294N 
(30kg, 66 lb) of force. 

Specification: 4-^14 notches 

2. Turn the ignition switch on and pull the parking brake one 
notch, and check that the parking brake warning lamp illumi¬ 
nates. 


Parking brake one notch j Warning lamp 0) (0) Light stay on 


ADJUSTMENT 

1. Start engine before adjusting and apply brake pedal seJbral 
times while moving vehicle backward. . 

2. Check that the rear brakes do not drag. 
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52-12 BRAKE SYSTEM specifications, special tools 

SPEGIFiCATIONS 



Items 

---; 

___ 

Specifications 

FOrake pedal 

T Type . 

Suspension type 

: Pedal lever ratio 

inm(in) 

4.07(0.16) ■ 


1 Maximum stroke 

mm'in); 

145(5.7) 

Master cylinder 

! Type. 


Tandem(Lev9l sensor installed)“pararrei type 


j Cylinder inner diameter 

nim(in) ; 

0 23.81 (For ABS 0 25.4) (0.94. 1 ) 

Front disc 

1 Type 


Ventilated disc 

brake 

j Cylinder bore 

mm{in) 1 

046x2(1.8x2) , 


J Fad size(area x thickness) mm' x mm(in' x in) i 

6080x10(9.4x0.4) 


1 Disc plate size (outer diameter x thickness)mm(in) ■ 

258x25(10.16x1.02) 

Rear drum brake 

I Type 

1 

Duo servo 


i "Wheel cylinder inner diameter 

1 

0 19.O5mm(O.75) 


' Lining size(width x length x thickness) 

mm(in); 

261 x45x7mm(10.3x 1.8x0.28) 


1 Drum inner diameter 

mm(in)! 

. 0 26Omm(1O.24*) 


, Shoe clearance adjusting 


Auto adjusting ' 

Power brake unit 

1 Type 


Hydrovactype 


1 Outer diameter 

mm(in)| 

188-1-215(7'.4+ 8.46) 

Braking control syat 

em| Type 

1 

LSPV<LOAD SENSING PROPORTIONING" VALVE> 

Brake Iluid 

• 


FMVSS NO. 116, DOT-3 

Parking brakes 

! lype 


Mechanical rear wheel braking • 

•-- 

i Operation method 

■ 

Floor lever 















WHEELS AND TIRES 


removal/installation 

SPECIFICATIONS . 2 

TROUBLESHOOTING GUIDE 






troubleshooting guide 


iSOUBLESHOOTING GUIDE WHEELS AMn T|nr.^ 53.^ 


Problem 


Excessive or uneven 
tire wear 


I • RapicHire wear 

i 

Tires squeaking noise 

Road noise and 
body vibration 


Steering wheel vibration 


I ^ BraKGs leads to one side 

I steering wheel not propeTi^' 
I returning 


b'nstable driving 


I Excessive steering wheel 


I play 

L.__ 


Possible cause 

Improper tire pressure 
Imbalanced wheels 
In'balanced tire spinning 
Severe driving 
Improper toe-in 
Poor braking function 

Excessive tire pressure " ~ 

H:gh speed driving with deflated tires 

Improper tire pressure 
Aged tires 

Deflated tires 
Imbalanced wheels 
Damaged wheels or tires 
Uneven tire v/ear 

Irregular tire v/ear ~ 

Imbalanced or damaged wheels 
Damaged tires 
Imbalanced lire pressure 
Loose hub nuts 
Imbalanced wheels 

Imbalanced tir® prensyrg 
Defected brakes 

Improper tire pressure I 

Irregular tire wear(of right and left tirls) 
Imbalanced tire pressure I 

Different type of tires used 

Improp er tightening of hub nut 

Im,balanced tire pressure 
Imibalariced or damaged wheels 
LCosG hub nuts 


j Leese hub nuts 



Action 

Adjust 

Adjust 

Adjust 

Obtain new driving habits 
Refer to section 54 
liefer to section 52 

Adjust 
Adjust , 

Adjust 

Replace 


j Adjust 
Adjust 

Repair or replace 
Replace 

Replace 

Repair or replace 
Replace 
Adjust 
. Tighten 
Adjust 

j Adjust 

Refer to section 52 

Adjust 
Replace 
Adjust 
Replace 
. Tighterl 


__of tom »he.l bearing pretoan' 


Adjust 

Repair or replace 
Tighten ' 

-I_______ 

i Tighten 

j Refer to section 50 




iiwnccuQ ItHta REMOVAUINSTALUTION 


i;-- 





CAUTIONS FOR REMOVING TIRES FROM WHEEL 

nf£an!l ^ ^^3 wheel rim bead 

or the outer edge or the wheel rim. 

and tire bead 

(to make an instailatron easier). 

■ mud from the edge of the wheel and 

tire bead wuh wire brush, sandpaper and cloth. 

■ papTat nofaLed™'"™ 

I: PrpSylTailal^alvl^'''"'" 


1. Clean contacting surface of wheels and hub 

✓ . TJnnfon KmK i-<ii if _i r_ 


. ,--VI V¥l iccio < 

Tighten hub nut to specified torque. 

Jghtening torqud: BS'-IOS N m(9'>'11 kg-m, 65~80 Ib-ft) 


Note 


Do not use oil for hub nuts and wheels 

OU may cause loose hub nut and weakened tighten- 


TIRE ROTATION 

TraasS. h f K"' Rotation will in- 

crease tire life and help tires to wear evenly. 


f I 


Caution 

wSel' less damaged tires to front 

• After rotation, use specified tire pressure. 


C 


WHEEL BALANCE 

Standard wheel balance must be met whenever a tiro ic ra 

paired or wheels are not balanced '""®'^®''er a tire is re- 

o Less than lOOg • 

2.. Wheel balance weight: Less than 60g/use 1 EA 


Note 




outo Whells™”''"^ " 

SixceSa i' total 

more 'S'• f tt®' "°t come out 

Korwelghr"’ 


AN9053001 


SPARE TIRES NOT INCLUDED 

f" ■■ 1. 



f’ 


BSX053012 









INSPECTION AND ADJUSTMENT 
AIR PRESSURE 

S oaSr"' --3 air pres- 


^HbciFicATiONS WHEELS AND TIRES 


Vehicle 

12 seats van 
15 seats coach 


Tire type 

195Ri'T¥^~' 

205/75R14-8PR 


~rrrr- ■—j. o.otouj 

12 seats coach _P205/75R14-8I^“~3575^ 

J.5 seats van P2~r5/70RT4 ^ 


__ l<gt/cm»(ps i) 

;_ Air pressure 

ReaTwheel" 

j_3 .0(43) ~ ! 4*0(57) 

I , 3.5(50) I ~ 4.5(65) 


J- 3.5(50) I 
! .2 .4(34) ~] 



\^ AIR PRe.SS'URfeO"— 
/__GAUGE- 


AN9053002 


SPECIFICATIONS 


i Wheels Size 

I Offset 


_ mrri(in ) |_ 

Pitch circle d iameter mm(in) i 
Material I 


Air pressure 
kgf/cm^(psi) 


i Rent wheel | 
I Rear wheel i 


19SR14-8PR 

3.0(43) 

4.0(57) 


SIZE OF WHEELS AND TIRES 


_ Specifications ~ ~ 

_6-JJX14WDC ~ 

_i .0(2 ±0. §47' ■" 

__ ' 0 139.7( 5.5?" 

_ _ Steel(aluminum) ~ 

-2252§21±5£5... ~P20S/75R14 -8PR 

-3.5(50) __J-3(50) 

^•^(65) 3.5(50? ^ 


P21S/70R14 

2.4(34) 




SUSPENSION 



CAMBER AND CASTER.. ev „ 

LOWER ARM.. . 

OUTLINE .;.. 

REAR SUSPENSI0N(5 LINK TYPE) . 

spbSIl • =•^15 

sPEaFioA?raNs ■;:::;.. itM 

STABILIZER. ... 

oS'o? .It 6 

UPPER ARM. .f7 ® 

WHEEL ALIGNMENT .. .... 















OUTLINE SUSPENSION 54-3 


OUTLINE 
FRONT SUSPENSION 




1. Upper arm 

2. Lower arm 

3. Front shock absorber and spring 


4. Pivot link, 

5. Stabilizer 


ANQOS^OOI 


Caution 


■ J'roSd ^"<1 links to specifications should be performed 


with vehicle 






1. Rear shock absorber 
V *' 2. Panhard rod 
3. Stabilizer 


4. Upper arm assei 

5. Lower arm asset 











TROUBLESHOOTING GUIDE 


Problem 

Possible cause , 

Action 

Body rolls 

Damaged stabilizer 

Replace 

Worn and damaged stabilizer bushings 

Replace 


Worn and damaged lower arm bushings 

Replace 


Malfunctioning shock absorber 

■ Replace 

Poor riding 

Damaged coil spring and leaf springs broken 

Replace 


Malfunctioning shock absorber 

Replace 


Noise from suspension 

Inadequate lubrication or wear of lower arm ball joints 

Loose bolts and nuts 

Malfunctioning shock absorber 

Worn and damaged stabilizer bushings 

Worn and damaged lower arm bushings 

Replace, Lubricate 
Tighten 

Replace 

Replace 
* Replace 

Unstable ride 

Improper tire pressure 

Damaged coil springs 

Poor shock absorber 

Worn and damaged upper arm and lower arm bushings 
Worn and damaged stabilizer bushings 

Improper wheel alignment 

Damaged ball joints of upper arm and lower arm 

Failure of steering system 

Deformed wheel and unbalanced wheel 

Loose bolts and nuts 

Adjust 

Replace 
. Replace 

Replace 

Replace 

Adjust 

Replace . 

Refer to section 51 

Refer to sedtion 53 
Tighten 

Heavy steering wheel 

. Inadequate lubrication or wear of lower arm ball joints 
Improper wheel alignment 

Failure of steering system 

Deformed wheel and unbalanced wheel 

Lubricate, Replace 

I Adjust 

■' Refer Id section 51 

Refer to section 53 

Steering pulls to 
one side 

Rusted coil spring and leaf spring broken 

Worn and damaged stabilizeribushings 

Worn and damaged lower arm bushings 

Damaged lower arm ball joints 

Improper wheel alignment 

Failure of steering system 

Failure of brake system 

Distorted wheel and imbalanced wheel 

Improper tire pressure 

Replace 

Replace 

Replace 

Replace 

Adjust 

Refer to section 51 
Refer to section 52 
Refer to section 53 
Adjust 

Steering wheel 
vibrates 

Damaged lower arm ball joints 

Poor shock absorber 

Loose shock absorber bolts and nuts 

Worn and damaged lower arm bushings 

Worn and damaged stabilizer bushings 

Improper wheel alignment 

Worn and damaged wheel bearing 

Failure of steering system ». 

Deformed wheel and unbalanced wheel 

Replace 

Replace 

Tighten 

Replace 

Replace 
' Adjust 

Replace 

Refer to section 51 
Refer to section 53 

Steering wheel does 
not return to center 
position 

Stuck and damaged lower arm. ball joints 

Improper wheel alignment 

Failure of steering system 

Deformed wheel and unbalanced wheel 

Replace 

Adjust 

Refer to section 51 
Refer to section 53 












54^8 SUSPENSION CAMBER AND CASTER 


MAXIMUM STEERING ANGLE 
Inspection 

1. Position the front wheel on turning radius gauge and mea¬ 
sure steering angle. 


Specification: Inner: 39,12® 

Outer: 33.80® 



Adjustrnent 

1. Loosen'the left and right tie-rod lock nuts and turn the tie- 
rod evenly. 

2. After adjusting steering angle, adjust toe-in and then tighten 
locknuts. 


Torque : 69~'78 N m(7.0"' 8.0 kg-m, 51r'58 Ib-ft) 


CAMBER AND CASTER 

INSPECTION 

1. Place the front wheel on turning radius gauge. 

2. Remove the front wheel hub. 

3. Attach a caster/camber gauge. 

,4.. Measure the caster and camber. 

Camber: +0.2±0.5 (No Passenger Load) 

-0.25± 0.5 (6 Passenger Load) 

Caster: 2.8 ±0.5 (No Passenger Load) 

3.4 ±0.5 (6 Passenger Load) 

CAMBER ADJUSTMENT(R1GH ONE) 

1. Turn the front spindle clockwise until the number "2" mark is 
aligned vyith the vertical line on the spindle bracket. 

2. Turn the rear spindle counterclockwise until the number "2" 
mark is aligned with the vertical line on the spindle bracket. 

Note 

• Each numerical point indicated on the spindle in¬ 
creases the camber by 0.4 degrees when turned to 
the vertical line. 


K; 


Al^9054008 




AN9054009 





CASTER ADJUSTMENT(R!GHT ONE) 

1. Turn the front spindle clockwise until the number "2" mark is 
aligned with the vertical line on the spindle bracket. 

2. Turn the rear spindle.clockwise until the number "2" mark is 
aligned with the vertical line on the spindle bracket. 


Note 



Each numerical point indicated on the spindle in¬ 
creases the caster by 0.55 degrees,when turned to 
the vertical line^ 




. >. 
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front SUSPENSION SUSP ENSION 54-9 

FRONT SUSPENSION 

Note 

Be sure to ground vehicle when torquing nuts of arms and links to: 


specifications. 





I 

r 





22~26(2.2~2.7. 16~20) 


43~54 

( 4 . 4 ~ 5 . 

32 ^ 40 ) 



1. Stabilizer bar. 

2. Knuckle steering 

3. Upper arm assembly 


_ ■ , N-mfkg-m, Ib-ft) j 

AN905-i012 

4. Front Shock absorber assembly 

5. Lower arm assembly 

6. Cross member assembly ^ 


OlMDlU^LCn 


STABILIZER 


REMOVAL/INSPECTION/iNSTALLATION 

1 . Raise the front part of the vehicle on jack stands. 

2. Remove in the order us shown in the figure. 

3. Inspect all parts and repair or replace if necessary 

4 . install In the reve.se orctsr or removal. Reler to the notes for Installation when Installing, 



1. Pivot link 

2. Drop link 


ANe054013 

3. Stabilizer 


Installation note 

1. Apply rubber grease to inside of stabilizer bushings. 

2 . Align bush to the marks on the Stabilizer. 


Caution 

* change assembly direction of pivot 

• 1 ighten bolts and nuts to specifications. 




FRONT SHOCK ABSORBER^AN^pPiMa SUSPENSION 54^11 
FRONT SHOCK ABSORBER AND SPRING 

removauinstallation 

1. Raise the front part of the vehicle on jack stands 

2. Remove wheels. 

3. Remove in the order as shown in the figure 

4. nspect ail parts and repair or replace If necessary 
0 . install in the reverse order of Installation 



1. Nut 

2. Drop link 

3. Shock absorber and spring 


exploded view 


© 

®—© 



37~46(3.8~4.7. 27~34) 

I 

« 

© - © 

®-( 2 ) • 

o——© ■ 

— © 




43~54 

(4.4~5.5 

32~40-) 



AN9054029 


1. Upper retainer ■ 

2. Upper insulator 

3. Centering washer 

4. Mountain block 

5. Upper spring seat 


6. Lower insulator ■ 

7. Lower retainer 

8. Coil, spring 

9. Du^ boot and jounce stop 
TO. Lower spring seat 


1. Attach shock absorber to vise. 


Caution 

• Install protecting panel to vise. 


2 . 

3. 

4. 


Press coil spring using SST 

SM ooiUprin^" 

Tighten the piston rod nuts to specifications. 


Tightening torque: 37-46 N.m(3.8~4.7 kg-m, 28-34 Ib-ft) 
5. Measure the projected thread of piston rod end. ( 1 2 seats) 
Specification : 8.8 ± 0.5 mm(0.35 ± 0.02 in) ’• 


h 




54*12 suspension upper ARM 


^ UPPERARM 

V"' removal/inspection/installation 

1 . Rase the front part of the vehicle on jack stands, 

^ ■ 2. Remove wfieels. 

3. Remove in the order as shown in the figure. 

4. Inspect all parts and repair or replace if necessaly. 

5. Install in the reverse order of removal. 


74-93 
( 7 . 6 - 9 . 5 . 
55 - 69 ) 


i 





118-157 

( 12 - 16 , 

87 - 116 ) 


NTn(kg-m, Ib-ft) 

■ AN9054017 


1. Nut 

2. Front/rear spindle 



1. Upper arm 

2. Bushing 


AN9054018 


Removal note 

1. Before loosening upper spindle nuts, mark bracket and spin¬ 
dle for installation. 


‘UPPER L| 


180° ROTATION 

•t^upper'arm 

f/SPINPUE 
=>/ / \ V 


2. Replace upper arm bushing using SST. 

Caution 

• Use soapy water when replacing with new bushing. 

» Replace dust boot only when failure is detected. 

• when reinstalling upper arm, adjust camber and 
caster. 



AN9043031 


LOWER ARM SUSPENSION 54-13 

II I I — ~-'v 


LOWER ARM 

REMOVAUINSPECTION/INSTALLATION 

1. Raise the front part of the vehicle on jack stands. 

2. Remove wheels. 

3. Remove in the order as shown in the figure. 

4. Inspect al! parts and repair or replace if necessary. 

5. Install in the reverse order of removal. 



2. Drop link 

3. Nut(lower arm) 

4. Lower arm 



1. Bushing 

2. Bushing 

3. Snap ring 

4. Ball joint 


Removal note 

1. Replace lower arm bushing after installing SST to lower 
. arm. 



2. 


Remove knuckle after installing SST. 

Caution 

* Apply soapy water when replacing with new bush¬ 
ing. - 

• When reinstalling lower arm, adjust wheel alignment 
if necessary. 


AN9054022 
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54-14 SUSPENSION REAR SUSPENS10N(.S link TYPE) 


REAR SUSPENS10N(5 LINK TYPE); 12 seats coach 

REMOVAL/INSPECTION/INSTALLATION 

1. Remove in the order as shown in the figure and install in the reverse order of removal. 

2. Inspect all parts and replace If necessary. 


^ -74~93(7.6~9.E), 55~69) 




\ ■ 


74-93(7.6-9.5. 55-69) 


43-54(4.4-5.5. 

32-40) 




V i.. 




0 ,® 


7 fi~Q R^RR~fi9 


74-93(7,6-9.57 55-69) 


C. 




16-23 S 

(1.6-2.3. \ I 
12-17) 


9 


1. Stabilizer bar 

2. Shock absorber 

3. Panhard rod 


01,^^^ 74-93(7.6-9.5.55-69) . 

NTn(kg-m. Ib-ft) 


AN90S4023 

4. Upper arm assembly 

5. Lower arm assembly 

6. Spring 


I 

I 

I 


I 

I 


Inspection 

1. Tighten the stabilizer nuts so that the specified length of the 
thread is exposed. 

Specification : 21-'25 mm(0.83~0,98 in) 

2. Tighten the shock absorber nuts until the specified length of 
the thread is exposed. 

Specification : 5 mm(6.41~0.45 in) 


Caution 

• Tighten bolts and nuts lightly, and after loiM.ering the 
vehiele(no passenger load condition) tighten it to 
the specified torque. 

• Do not remove rear jounce stop unless damage is 
detected. 


i%'}, 
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nears aui>Hb NaiUN(LEA F SPRING TYPE) S USPENSION 54.-t5 

REAR SUSPENSION(LEAF SPRING TYPE); Van. 15 seats 

REMOVAL/INSPECtlON/INSTALLATION 

1 . Raise the rear part of the vehiQle and support it with safety stands 

V the figure and install in the reverse order of rerr.ova* 

3. Inspect all parts and replace if necessary. remova.. 





1. Wheel and tire 

2. Nut, washer, retainer and bushing 

3. Shock absorber 

4. Nut and washer 

• 5. U bolt and set plate 
6. Stopper rubber and spring clamp 


AN90540a6 

7. spring pin 

8. Shackle pin 

9. Shackle plate 

10. Leaf spring assembly 


Caution 

* bolts and nuts lightly, and after lowering the 

vehicle(no passenger load condition) tighten it to 
specified torque. »• 

* F|t leaf spring dowel into axle casing hole. 

* Tighten the shock absorber nuts until the specified 
length of the thread is exposed. 


Specification : 10.5~11.5 mm(0.41~0.045 In) 



AN9054025 
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4 54-16 SUSPENSION specifications, SPECIAL TOOLS 


^.SPECIFICATIONS 


Items 

■ ■ ' .. .. ■■n' 

*■ 

Specifications 


Suspension type 



Double wishbone type coil spring 



Toe-in 

No passenger load 

•i-2.5±i2.5 




6 passenger load 

H-i5±2.5 

Front 

Wheel alignment 

Camber 

No passenger load 

+ 0.2±D.5 




6 passenger load 

-0.25 ±0.5 



Caster 

No passenger load 

2.8±0.5 


- 


6 passenger load 

. 3.4 + 0.5 


Shock absorber type 


Double acting type 


Stabilizer type 



•Tortion bar type 

Rear 

Suspension type 



5 link rigid axle, 





Leal spring* 


Shock absorber type 

Double acting type 


‘ Specification for van/1 Sseats. 


4 




SPECIAL TOOLS 



t 


♦ « 


) 

t 

k 

i 

i: 

'i: 

!' i 






BACKDOOR. g- . 

BONNET. . ...rj' ® 

door mirror""".*;."".'."' .... |:* ® 

front bumper. ....- 

instrument panel ... eS*-! 

POWER DOOR LOCK SYSTEM . 60.20 

REAR BUMPER . r 

SLIDE DOOR.;;;;;;... 

SUNROOF.. ... 


60-23 


WINDSHIELD WIPER AND WASHER.60- 



































REAR BUMPER 

REMOVAL/fNSTALLATION 

1. Disassemble in the order as shown in' the figure. 

2. Install in the reverse order of removal. 


REAR BUMPER .BODY 60-5 







1. Back door Striker 

2 . Bumper face 


3 .. Reinforcement 
4. Bumper stay 


AN9060003 














REMOVAL/INSTALLATION 

1. Install a jack under the slide door panel with a wooden block wrapped by-cloth 

2. Remove in the order as shown in the figure. ^ ‘ 

3. v:install in the reverse order of removal.- ' 



Caution 

• Remove the screen carefully to use again. 



1. Inner handle 

2. Pull open stopper 
3; Door trim . 

4. Screen . 

5. Outer handle 

6. Door lock and remote con¬ 
troller 


7. Striker 

8. Wedge and striker 
S'. Upper roller 

10. Center roller 

11. Lower roller 

12. Center guide rail 

13. Weatherstrip 


AN9060005 

14. Shimming welt 

15. Chassis 

16. Glass run channel 

17. Sliding glass 

18. Center seal 

19. Lock 



INSTALLATION NOTE 

1. Apply grease to the frictional part. 

2. Check the roller bearing for damage and operation 

3. Check and adjust the operating force of the door. 

4. Check the standard clearance of door each part. 





60-8 BODY BACKDOOR 



BACKDOOR 


REMOVAL/INSTALLATIOI'J 

1. Remove in the order as shown in the figure. 

2 . Instell in the reverse order of removal. ■ ^ 

' % 

Caution 

• Remove the screen carefuliy to use again. • ’ 

• Work with another person for secure safety. 



1. -Hinge 

2. Stay damper 

3. Back door assembly 
4 Dovetail and wedge 

5. Door trim 

6, Screen 

7- Key cylinder 


8. Outer handle 

9. Doer lock anil remote controller 

10. Striker 

11. Back door garnish I 

12. Weatherstrip 1 

.13. Back door wiper arm and blade 

14. Back door wiper motor 




AN90600rr 






WINDSHIELD WIPER AND WASHER 

REMOVAUINSTALLATION 

1. Remove in the order as shown in the figure. 

2. Install in the reverse order of removal. 

3. Check the wiper motor switch. 



’1. Wiper blade 

. 2- Wiper arm and washer nozzle 
‘. 3. Washer tank 

4. Washer tank and bracket 

5. Washer motor ■ 




OU'lU tJvUT WlNUanici-U’Vviren niNu wMonc 


WINDSHIELD WIPER AND WASHER (Only for RHD) 
removauinstallation 

^ 1. Remove in the order as shown in the figure. 

2. Install in theheverse order of removal. 

3. Check the v/iper. motor switch. 




AN9060012 


;,1 .Wiper blade 

'2. Wiper arm and washer nozzle 
3. Washer tank 
4; Washer tank and bracket 
5. Washer motor 


6. Wiper motor 

7. Wiper motor bracket 

8. Wiper link 

9. Washer hose 






INSPECTION 
Wiper motor 

1. Disconnect the wiper motor connector. 

2. Check if current passes between terminals by an ohmrtieter 

3. Check jf the motor is operated when 12V is connected to 
the motor connector. 


WINDSHIELD WIPER AND WASHER BODY 60-11 



Link assembly 

1. Check if each part of the link is moved smoothly by hand. If 
not, disconnect the connecting part and apply grease to it.' 


ADJUSTMENT 
Washer fluid spray points 

1. Adjust the spraying points of the washer fluid by inserting a 
needle or similar material into the nozzle holes. 



AN9060013 
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60-12 BODY INSTRUMENT PANEL 


INSTRUMENT PANEL 


REMOVAUINSTALLATION 

1. Remove in the order as shown in the figure. 

2. Install it in the reverse order of removal. 


1. Horn cap 

2. Steering wheel 

3. Column cover 

4. Meter hood 

5. :Meterset. 

9. Glove box 

10. Lower cover(RH) 

11. Center lower cover 

12. Cup holder 

13. Switch cover 

AN9060016 

y. OlUc COVGr 

7. Fuse box cover 

8. Lower cover(LH) 

14. Center panel 

15. Instrument panel 













INSTRUMENT PANEL (Only for RHD) 


RpMOVAL/INSTALLATION 

t. Remove in the order as shown in the figure 

2. Install It in the reverse order of removal. 





D:; 



1 

1. Horn cap 


2. Steering wheel 

5 

ir** 

3. Column cover 

1 

4. Meter hood 


5. Meter set 


6. Side cover 


7. Fuse box cover 


8.Lowercover{LH) 



9. GloveLox 

10. Lower cover(RH) 

11. Center lower cover 

12. Cup holder 

13. Switch cover 

14. Center panel 

15. Instrument panel 
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60-14 BODY SEAT 


SEAT 

FRONT SeAT 
Remdval/lnstaliation 

1. ■ Remove in the order as shown in the figure. 

2. Install it in the reverse order of removal. 


© 




1.. Knob . 

2. Cover 

3. Reclining nuckle 

4. Seat adjust 

5. Head rest 


AN9060017. 

Seat back 
Seat cushion 
Seat under cover 
Seal . . 





CV! CO ^ lO 





1. Knob 

2. Cover 

3. Reclining nuckle 

4. Head rest 





1. Knob 

2. Turn lever 
3., Side cover 

4. Reclining nuckle 

5. Seat back 


6. Cushion 

7. Seat adjust 

8. Turn base 

9. Head rest 


AN9060010-1 




1. Inner garnish 

2. Seal 


AN9060019 

3. Door mirror 

4. Remote controller switch 










INSPECTION 
Remote control mirror 

1. Check if current passes between the battery t'^rminals hv 
ohmmeter. « 


rm inal 

Items — 

rr 

r... 

1 

4 

0— 

2 ; 6 

© 

.© 

Remote 

motor 

up 



__• - , ,1 

io- 


—0 

-0 

down 

—-L- 





0— 

0 — 

|— 

i 

f. ' 1 - 

— 0 

-0 

left 

o — 




—1 

—0 



. 0— 

i 

i 

■ —I— 

—0 

right 

0—1 

_ 


i 





0— 

r 

__ 

-0 

— 0 

Heater 


' 



o— ! - 

] 0— 

—0 

— 

— 0 


0—0 : continuity 


Remote control mirror switch 

1. Disconnect the remote control mirror switch. 

2. Check if current passes between the battery 
ohmmeter. 


terminals by an 


Terminal 

Items 

3 

2 

■ 

6 

7 1 4 

1 

5 

rassenger 

side 

iip 

0— 

0— 


-i-O 

1 


-0 


down 

0- 

1 

0—i 

-—0 


-0 

• 

■ 

left 

0- 

■ 

■ ' 

o- 

— 


-0 

-0 

. 

right 

0- 

0- 


—---- 





---i._r_ 



0 — 0 : continuity 













POWER DOOR LOCK SYSTEM (Only for RHD) 
STRUCTURAL VIEW 


POWER DOOR LOCKSYSTFM Rnnv 


X// 







'^\Y 

/ 


1. Front door lock 

2. Slide door lock controller 


3. Back door lock controller 


AN900b022. 
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SUNROOF 

removal/installation 

1 . Remove each pillar trim. 

intSnshown In the figure 
3. Install It in the reverse order of removal' ' 


SUNROOF BODY 60-23 


1. Rear switch bezel 

■ AIrcon system cover 

■ Top sealing 


4. Drain hose 

5 . Rear switch and bracket 

o. Sliding sunroof assembly 
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60-24 BODY SUNROOF 


INSPECTION 

1. Inspection for the friction resisting force of the roof lid glass 
After removing the sunroof motor, check the friction resisting 
force of the roof lid glass as follov/s. 

(1) Remove the top ceiling. 

(2) Remove the decoration cover. 

(3) Tie a wire at the front of the roof lid glass installation 
nuts. ■ 

(4) Remove the motor with the roof lid glass open. 

(5) Measure the friction resisting force of the roof lid glass 
by a spring balancer. 

Standard ; 216 N (22 kg, 48 lb) 
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(6) If the friction resisting force of the roof lid glass is above 
the standard, check the followings. 

• assembled status of the sunroof assembly, deforma¬ 
tion and inclusion of foreign material 

• stuck drive cable 

• inclined roof lid glass 


2. inspection for the sliding force of the sunroof motor clutch 

(1) After inserting the emergency handle into the hexagonal 
hole of the .motor drive shaft, install a gauge as shown in 
the figure. 

(2) After connecting battery power source between the con¬ 
nector terminais 1 and 3 of the sunroof motor, rotate the 
motor. 

(3) Measure the load of the puli scale when the rotating 
force of the sunroof motor and the tensiie force are bal¬ 
anced. 


Standard : 29-59 N (3-6 kg, 22-44 lb). 



Caution 

• Maintain the pull scale in a direction perpendicular 
to the emergency handle. 

• If the emergency handle other than the one provided 
in the vehicle is used, the sliding force of the clutch 
may change that be sure to use the one provided in 
the vehicle. 

» If the sliding force of the clutch is out of the stan¬ 
dard, replace the sunroof motor. 


3. Inspection for tlie sunroof motor. 

Check the rotating direction of the drive gear when the 
tery is connected to the connector terminals. 


Rotating direction 
of the drive gear 

Battery connecting terminals 

1 

3 

Clockwise 

e 


Counterclockwise 


© 


DRIVE<aEAa 


COUNTER 
CLOCK-^ 
».WISE 


^CLOCK¬ 

WISE 


FT 

2 

FI 

LI 

4 

a 
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=====r=== ^__SPECIFICATIONS AIR CONDiT{t)N^R 62- 2S 

SPECIFICATIONS . 


Hems 


Cooling 

capaoily 


Heating 
capacity ~ 


Ai( Con 
components 


Maximum 

cooling 


Air (low 


Power 

consumptio n 

Maximum 

heating 


Front evaporator _(Kcal/h) 


Rear evaporator 


Front evapora'Qf 


Blower capacity 


Power 

c onsum ption 


Compressor 


I Outlet (low 


Magnetic clutch 
Main condenser 


Sub condenser 


Front 

evaporator 


Rear 

evaporator 
Receiver drier 


Heater 

component 


Pressure o( 
retrigerant 


Dual pressure 
swilch(l<g/cm 2 .G) 


Heater core 


Rear evap orator 
Front motor 


_(K£al/^ 

(rr.a/h) 


ImVh) 


Rear motor 


(W-V) 


Front heater 
Rear heater 


(W-V) 


(Kcal/h) 


Front heater 


Rear evaporator 


(Kca! /h) 

(nP/h) 


Front heater 


(ma/h) 


Rear heater 


(W-V) 


Type 


(W-V) 


Numbe r o( cylinder 


(cc/Bev) 


Specilicaticno 

jcoach 

Van 

4100 . 

1 __ 

r\ 

I 

j 

1 

1 

o 

o 

CO 

CO 

J 

1 

1 

i 

"6 

1 

440 

i 5" 

-- 

1 0 

‘400 

~ o~ 

i 

216-12 

0 

! 0 


108-12 


4900 


4100 


350 


270 


216-12 


168-12 


J/Vab ble-plale ty pe 
179* 


Maximuin speed 


Oil (c apacity) 


(rpm) 


Jype 


(cc) 


P ower co nsumption- (W-V) 
Type 


Heat dissipation (Kcal/h) 


Blower capa city 


Jipe_ 

Heat dissipation 


(mVh) 


Blower c apacity 


(Kcal/h) 


Type 


(mVti) 


Expansion valve 
Thermostat 


. (Forde(roster) 


OFF (■•'O 


Type 


ON (^'0 


Expansion valve 


Drier 


High 

pressure 


Low 

pressure 


OFF . (kg/cnp) 


DIFF (kg/cm2) 


OFF 


( kg/cm?) j 


D!FF (kg/cm") 


Mod e actuator 
High pressure side 
Low pressure side 


Used retrigerant{charged amount)" 


(kg/c:’P) 

(kg/cm^) 

(S)'! 


8000 


Su n pag 56(25 5) 


Magnetic 


43-12 


Parallel (low t ype 
8500 


1-'I50 __ 
Paralle l flow lyr^e 
4000 


900 


Laminated typo 


Bl ock type 


0.5 


Fin and tube type 


Untlorrn interna l pressure type 

_ ZEOLIT E'()rH-i^~’ 

32±2 " 


5±2 


2.0 ±0.2 


0.26 


jAtuminum type lube 

_Jcletric drive 

13.0-20 


1.5-3.5 


_ R-J34^(12 seats ciack: 1 1 50)'£ 


0 


0 • 


0 


0 


.i—- 


1_ R-134a (15 seals coa cK: 1 300)" 

..L___R-134a (Van:60^ 


0 


"o-] 











4. Check for current passihg of the limit switch.. 

(1) After removing the limit switch from the motor operate 
and check it. 


Switch operating 
condition 

Terminais 

1 

2 

3 

4 

5 

ON 


G— 


—O 


OFF 




■ - 1 



5. Check for current passing of the sunroof switch, (for front 


Switch condition 

Terminals 

.1 I 2 

3 

For front seat 

Open 

! 0~ 

-o 


Close 

o-^--O 


For rear seat 

Open 

o- 1 -o 



Close 

I o- 

-o 



--- 
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BODY ELEGTRIGAL SYSTEM 



EXTERIOR LIGHTING SYSTEM 

HORN ..... ^ 

WARNING LAMP. 

INTERIOR lighting SYSTEM "! 
instrument PANEL(METERS) 

KEYLESS ENTRY SYSTEM .. 

MAIN FUSE And FUSE 
OUTLINE . 

REAR WINDOW DEFROSTER 
SWITCH!..... 

timer control unit f,. 


61- 6 
61-10 
61-21 
61- 6 
61-15 
61-24 
61- 6 
61- 3 
61-11 
61- 8 
61-12 















> • 




- 

t«). 




iliLU I) 




rear cooler 
relav 


/ 7 r^r- -'-, 


£ QSSCOfgTROLUNir 









I m 

\ Vi'j 


. \ COO.'.ER relay 


""ir~'-^:: 






X" A 

/v%/ 










C>3S RELAY 






REAR HEATER RELAY 


Lamp specificatioDi 


Ri ont side 


ANiioiJIob 


T^-~-1^‘iiy iCaSlcilyi^Lamn-^ '- ---- 

..Head lamp : ? ^^ 7 P--— 1 =.—-H.-J_Qi.iantity fcapaatvAV).' f 7.-;■ ...Marne 

PoglTm^--—-— h~l -l-Il.llfLS^ni'olT.n-it--- 

;Positi5?riS’ll^~~”?- r-~- — 2 ' ~,: 5 ;•---•|--■-.|... 4 ^^'l^i«sher unit -- 

ifurh signal 7 "2 ’■■''A' - 2- ~1 '•j/ r - --L .iD!SlI!|^£ont_wiper relay' . 

I :=:-i—i::--i- [Backdoer ste p lamc; "2 . 1 " 27/f5 f'’T -- L ■-ii’Illi’!i«y ■ ' ■”.. 

i , :z -|—3;^—^—n:_jT^n^ I ! -L_£!H}‘ deafer -- 

1 ' ^ _ [^‘QP ‘a>"P ___j 2 l~27ir "• •■■■ ■-- -.^.-J!i?r£efrostVelav' - 


iTailJam p 


2 ! 2Z/a'~' 


7 -- ' 

i — -1 —PQwer wind ovv'rpTay " 

'——§ i ABS relay ~ 




SWITCH INSTALLATION POSITION 




CZJOQR 


2: KStcr"' «<» 

4 («®® seolion 02) 

o« near room lamp switch ^ 

0 - Fog lariip switch. 


8 switch, (see section 

9 qiS ®F°'^?>'pner main switch, (see section 62) 

11. EC-AT switch, (see section 42) 























r 


r '* 


f ' 


r 

c 

C 

d 


t] 


D 

d 

Ml 

[J 






b 



main fuse and fuse 


description 

2 ® protected by the main fus- 

• The main fuse is located in the front of the hattAn/ • 
in the right of the engine room. 

• 1 he.--e are 5 main fuses in the main ruse box 

■ Sr S 1®“'’ 

’ ThP bottom of the driver seat 

■ Sa,^r“ •“ fl'- box, and in- 
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FUSE CHART 



f door SWITCH 
r i Inspection 

' ^ • ' Check if current passes betv/een the door switch terminals.. 


Continuity 

-r^ - 

O • ” 


o : continuity x : no continuity 


REAR ROOM LAMP SWITCH 



• : illumination lamp (1.4W) 
0—0 : continuity 



• The rear room lamp switch is installed at the left of 
the instrument panel. 

1. Check if current passes between the switch terminals. 


Terminals j 


BSX061(M7 


V 

d b 


COMBINATION 1 REAR N0.2 
SWITCH REARN0.1 ROOM LAMP 
ROOM LAMP 
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EXTERIOR LIGHTING SYSTEM 

STOP LAMP SWITCH 

Inspection 

. 1. Disconnect the battery negative terminal. 

2. Disconnect the stop lamp switch connector. 

3. Install an ohmmeter between the stop lamp switch terminals. 

4. Check if current passes betv>/een terminals when the brake 
pedal is depressed. 


FOG LAMP SWITCH 
Inspection 

1. Check if current passes between switch terminals. 


Terminals 



c I d 


O—•—0 


O'—O : continuity 
• : illumination (1..4W) 



COMBINATION COMBINATION 
SWITCH SWITCH 

I I 


. BSX061073 . 
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_EXTBRiob ughtins system fiODY ELECTRICAL SYSTFiiii 61.7 


flasher unit 


■ IlrSSpanrt.'^'3* '°P 


Inspection 

1. Disconnect the flasher unit. 

2. Apply 12V to the terminal A and ground terminal C. 

3. Connect a test light between the terminal B and C of flasher 



Test light 
Blink 
Non-blink 


_ Action 

__ Normal 

"Heplace the flasher uniT 


, HAZARD SWITCH 
Inspection 


Inspection 

1 . Disconnect the hazard switch 

O' hazard 
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SWITCH 

j MULTIFUNCTION SWITCH 
Description and operation 

. The head lamp switch is located at the left of the multifunction switch installed on the steering column and 
should be replaced as assembly if necessary. 

. The low beam head lamp is operated when the rotary- switch located at the end of the multifunction switch 
• is rotated by 1 turns counterclockwise. 

. The multifunction switch is equipped with 2 functions of high beam and flash-lo-pass. The high beam 
head lamp is turned on when the multifunction switch is pushed to the instrument panel and is turned off 
when it is pulled to the low beam. 

• During the operation of the high beam head lamp, the high beam indicating lamp is illuminated. 

• For the flash-to-pass function, the head lamp is operated separately by the rotary switch. 

• If the multifunction switch is pulled upwards, the high beam head lamp is illuminated and if the pwitch is 
returned, the spring pressure returns the switch to OFF position. 










1 


1 

If 

# 


iS 



Inspection 

1 . Cteok it current passes between each terminal by an ohm- 


Light, dimmer and passing switch 


—- Terminale i 

— ' 

TNS 

BA 


Light'\j: 

imrnetx 
assing N. 

HU 

! BTN 

1 

HU 

HL 

H8 

OFF 

HL 

MP 






1 

-P 

nr 

HU 

~o~ 


0—i—O 


•-j 

Zq- 

• 


HL 

O— 

— 0 

■—=— 

k-- 

HF 

o- 

-o 

O"”* 

zP 



n 

HU 

“ 0— 

-o 

0— 

Q-- 


o ~ 

HL 

O— 

-o 

o- 

—o— 

—o— 

—o 


0—" 

-o 

o— 

0 —Q : continuity 




—o • 


TNS 

- 

HB 

—h 

HO 

HL 

HU 



BTN 


BA 


-|s- 
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Turn signal switch 



—icrininais i 

Position _1 101 

tl 

r*" 

TR 

Left ,-;r- 

L--n 1 

N(OFF) j- 

—y—J 

nignt > ^ 

——! 

——n- 


TL 



*1 

IGi 

TR 




Wiper & washer switch 
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SW. 

— 

;■ A 

. r 

U, 

E . 

1 swl 

AS 

swh' 


0--0: continuity 


IGNITION SWITCH 
Inspection 

Check for continuity between terminal by an ohmmeter. 



0 — 0 : continuity 



esxoGiios 






HORN 

REMOVAL / INSTALLATION 
Note 

• The horn Is located at the center of the front bumper. 

1. Pjsconnect the battery negative terminal. 

2 . ' Disconnect tiie horn connector. 

3. Remove the horn bracket bolt. 

4. Remove the horn. 

inspection 

1. Disconnect the horn connector. 

directly!^'^ supplying battery 12V to the horn 

3. Replace the horn if necessary. 


HORN RELAY 
Note 


1. Disconnect the battery negative terminal. 

after disconnecting the horn relay con- 

3. Check if current passes between relay terminals. 






REAR WINDOW DEFROSTER 
defroster switch 
Inspection 

Check continuity betv/een t erminals by an ohmmeter. 

Terminals T~ • 1 ' " [ 


^AR WINDOW DEFROSTER BODY ELECTRinAt 




._. 

0--0 : continuity 
• : illumination ( 1 .4W) 

DEFROSTER RELAY 
Note 

’ window defroster relay is located at the 

right lop of the instrument panel. 

Inspection 

SeTrelay® disconnecting the rear window de- 

2. Check if current passes between relay terminals. 


Conne cted to 
12V Earth 


0—0: continuity 


COMBINATION 
1CU SWITCH 


~1 




d b 


GARTH 
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DEFROS.TER 
REUY 

\ 
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d b ' 
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61"12 BODY ELECTRIGAL SYSTEM timer control unit(TCU) 


TIMER CONTROL UNITfTCU) 

DESCRIPTION 

“Key In Ignition" warning chime 

If the key is not removeid after turning off the ignition switch and opening the door when the keyless switch is 
closed, the warning sound is generated. 7110 

“Lights On":'Warning chime 

If the ignition switch is turned off and the door fs opened when the combination switch is closed, the warnina 
sound IS generated. Y»oin.iiy 


Key illumination timer 

If the door is opened when the keyless switch is open, the timer starts operating and the key illumination is 
opsrsitea tor 20^^40 soconds. If the keyless switch is turned on, it stops operating immediately. 

Time lag power window timer ' ■ 

if the ignitton switch is turned off, the timer starts operating to supply the power to the power window motors 
lor aoout oO seconds* • 

Rear window defroster control timer 

If the dsfroster switch is turned, on when the key switch is closed, the defroster control timer starts operating 
and stops operating after about 12~18 minutes. If the key switch or defroster switch is turned off during the 
defroster control timer operation, the defroster control timer stops operating. ■ 





» 



REMOVAL 


Note 

• The timer control unit is located at the right top of 
the instrument panel. 



j 

5 






INSPECTION 

Measure the voltage on terminals of the timer control unit. 


rgrmina 

Input 

Dutput 

Connected to 

^ Measuring condition 

Results (V) 

A 



Power windov/ relay 

Power window openating 

below 1.2 

Power window not c aerating i 

12 

H 

■ 

o 

Key hole Illumination 

ON t 

below 1.2 

OFF 

12 

■ 

1 

0 

Defroster relay 

Deirdster switch ON 

below 1.2 

Dpfrdster switch OFF 

12 

D 


■ 

Defroslei switch 

Delroster switch ON 

■0 '1. 

Defroster switch OFF 

12 

E 

1 

0 

Meter set (seat belt warning lamp) 

ON (fastened) 

Q 

OFF (not fastened) 

12“^' 

F 

0 


Power door lock main switch (lock) 

Locked , 

0 

Unlocked 

12 

G 

0 


Key switch 

.IG key ON 

12 

IG key OFF 

0 

H 

0 


Power door lock main swilcl i (unlock) 

Locked 

12 

Unlocked 

0 

■ 

0 


Power door lock link sv/itch (unlock) 

! '''•I'od 

12 

^ ■ .:Ked ■ 

0 

■ 

~0~1 


Power doo.- lock link switch (lock) 

Lc',ked 

miHgiHliii 

Uniccked 

12 




— 

— 


L 



— 



M 

’"n~ 


o 

Horn relay 

_H 'ifch ON 

1.2 

■' OFP' 

12 

'~0~ 



Combination switch 


.12 

•9 

i 


0 

— 


— 




p . 

0 


Key reminder sv/itch 

IG key ON 

12 

lu key is rem.oved from !G switch 

0 


• — 

*— 

. Earth 

— . ■ • 

b 

R 

—z;_ 

1_Z1_ 

1 Battery (for door lock only) i Alv/ays 

- li. - 































6M4 BODY ELECTRICAL SYSTEM timer control unit(TCU) 


rermlna 

Input 

Output 

Connected to 1 Measuring condition 

Results (V) • 

:■ S 


r* 

0. 

Power door lock motor (lock) 

Locked 

12 

. 

Others 

.0 . 

T 

0 


Door switch 

ON (door open) 

0 

OFF (door closed) 

12 • 

U 


0 

Pdv/er door lock motor (unlock) 

Unlocked 

• 12 

Otiiers 

0 

V 

— 

— 

Batleiy 

Always 

12 





6 M6 BODY ELECTRICAL.SYSTEM instrument.paneumeters^ 


speedometer and odometer 

• The caibleless type speedometer is adopted. . . 

. For the cableless type speedometer, current is supplied to the cross coll aeeordlno to the outse slonal 
from the speed sensor mounted on the transmission to indicate the reading. . » a>«« 

• The arnount of current through the cross coil is determined by the indicator angle calculated by the calcu¬ 
lating element based on the number of pulses counted for the specified time. 

. The current is supplied to one cross coil according to the result calculated by the calculating eiement. 
Magnetic field is generated and the indicator indicates the speed by tl" is current through the cross coil. 


The speed sensor is driven by the output shaft of the transmis¬ 
sion. The magnet in the speed'sensor attached on the driven 
gear changes the magnetic field at the coil. The coil generates 
current by the change of magnetic field. AC signal of 4 pulses 
per 1 rotation of the speed sensor is send to the meter. 

Fuel gauge 

The fuel gaUge is the coil type of which indicator reading is 
moved by the amount of current passing through the cross coil 
from the variable resistance sensor in the fuel tank. lf the fuel 
tank is full of fuel, the resistance of the fuel gauge decreases to 
increase the current that the fuel gauge indicates "F". To the 
contrary, if the fuel tank is empty, current decreases that the fuel 
gauge indicates “E". 

The current through the resistor is determined by the variable 
resistor of the fuel gauge. The variable resistor is adjusted by 
the fuel amount in the fuei tank. The float attached to the fuel 
gauge floats on the surface of fuei to inform the fuel gauge of 
the fuel amount. If the fuel amount changes, the level of float al¬ 
so changes so that the arnount of current passing through the 
■ circuit is changed. The higher the level of the float is, the less 
the resistance of the circuit becomes. 
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The amount of the current passing throuoh the coil is deter¬ 
mined by the resistance of the fuel gauge'unit. The resistance 
of the fuei gauge unit is changed according to the amount of fu¬ 
el in the fuel tank. The float attached to the fuel gauge floats on 
the surface of fuel and follows the fuel level when the amount of 
fuel changes. As the resistance differs at each position, the 
amount of current passing through the circuit is changed. The 
higher the level of the float is, the less the resistance of the cir¬ 
cuit becomes. 

Coolant temperature gauge 

The engine coolant temperature gauge is located at the right of 
ttie meter. The gauge os of coil type and the reading is indicat- ! 
ed according to the amount of current. The resistance of the j 
coolant temperature sensor mounted on the engine changes 4 
according to temperature to change the amount of current. Con- ■ 
sequently, the gauge indicates the result. If the coolant ternper- 
■ ature is low, the resistance of the sensor increases and the 
amount of current passing through the circuit is also reduced. 

If the coolant temperature is high, the resistance of the temper- 
a^re sensor decreases to increase current and the reading in¬ 
dicates “H” area. To the contrary, if the coolant temperature is 
low, the resistance of the' temperature sensor increases to de¬ 
crease currerit and the reading indicates “C" area. 
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DISTANCE 
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--- INSTRUMENT PANEUMETERg) ; ^ODY ELECTRICAL SYSTEM 61-17 

Problem 

The speedo meter does not 
operate or operates wrong. 

Poss ble Cause 

• Speedometer malfunction i 

• Speed sensor malfunction v 

• Driven gear malfunction f 

• Circuit broken 

Action 

Replace 

'i Replace f”: 

Replace ■ V 

Repair 

The tachometer does not operate. 

• Tachometer 

• Circuit broken 

Replace 

Repair 

The coolant temperature gauge 
does not operate. 

• Circuit broken 

• Coolant temperature gauge malfunction 

• Coolant temperature sensor malfunction 

Repair 

Replace 

Replace 

The fuel gauge does not operate. 

• Circuit broken 

• Fuel gauge unit malfunction 

• Fuel gauge malfunction 

Repair 

Replace 

Replace 


ATES^WRONg'^^^^'^ OPERATE OR OPER- 

Step 1 

1. Check if the meter set and the speed sensor connector are 
connected correctly. 

2. If normal, check for step 2 items. 


Step 2 : speed sensor check 

1. Disconnect the speed sensor connector mounted on the 
speedo driven gear of the transmission. 

2. Remove the speedo sensor. 

3. After connecting battery positive terminal to the No. t termi- 

f speed sensor, connect battery negative terminal to 
the No. 2 jerminal of the sensor. 

4. Connect negative and positive terminals of the tester to No 
2 and No. 3 terminal of the speed sensor, respecMvelv 

5. Rotate the speed sensor shaft. 

6. Check if voltage change from OV to 12V between the No 3 
and No. 2 terminals. 

Note 

♦ If voltage does not change 4 times per 1 rotation of 
the speed sensor shaft, replace the speed sensor. 

Step 3 : speedometer check 

1. Remove the meter set. 

2. Check if current passes between ‘'BK(B)" arid “CH(R/L)" ter¬ 
minals of the speedometer. If voltage does not chaiiqe 4 
times per 1 rotation of the speedo sensor, replace the 
speedo meter. 



\ 
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The tachometer does not operate. 

1. Remove the instrument cluster (meter). 

2. Connect the. test tachometer to ‘‘AL”(LG/R) and 
tachometer terminals of the instrument wire harness 

3. Start the engine. 

4. Check if the test tachometer indicates the engine speed. 


Indicated engine speed 

Action 

Normal 

Replace the tacho.meter. 

Abnormal ' 

Repair the wire harness 

(between inslrumenl cluster and tacho sensor) 


V rv ‘t'"H'^raiure gauge does not operate. 

. Disconnect Ihe connector of the coolant temperature switch 
^ WackSrd'^ red cord to the connector and ground the 

3. Adjust the resistance of the SST to the value in the^^ 


Gauge Status 

Action 

Normal 

Replace the ooolaiTt temperature sefBor 

Abnormal 

Refer to the step. 7 


wau&iuii 

* the above Items for more than 2 minutes to 

understand the condition correctly. 

’ S-^wldtir^^'® indicating error is twice of the indica- 


a. Remove the instrument cluster (meter set) 

to the "CP terminal and ground the 

7. Connect the SST red and black cords to "CN" terminal and 
. battery negative terminal respectively. 


Q rK '"'^8 In the fraure. 

9. Check if the indicator indicates the correct resistance vatUe. 

Caution 

• . Perform the above items for more than 2 minutes to 
understand the condition correctly. 

* ulr indicating error is twice of the indica- 



AN9061024 



The fuel gaug© does not operate. 

1. Disconnect the connector from the fuel qauae senrtpr i mit 
. Connect the SST red cord to the “LG/'"’ terminal 
ground the black cord, lw. terminal and 


Jj-ECTRICAL SYSTEM 61 . 1 Q 


4 SST to the value in the fioure 

■ cLs Wi- 


Gauge status 

Action 

Normal 

Replace the coolant temperature sensor 

Abnormal 

Refer to the step. 7 ■ 


Caution 

' tor wWor°“® '"‘licming error is twise of the indica- 

5. Remove the instrument cluster 

abound the 


I: ^ f^ure. 


indicated engine speed 

Action 

; Normal 

duster and instrument 

Cluster and fuel gauge sender unit) 

Abnormal 

Replace the tuel gauge. 


Caution 

■ tor wlSh™'"® wor is twioe of the indiea- 




-- 

LC 



V 
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61-20 BODY ELECTRICAL-SYSTEM INSTRUMENT PANEL(METERS) 


FUEL GAUGE SENDER UNIT 
Inspection 

1. Disassemble-the fuel tank gauge unit. 

2 . Disconnect the fuel gauge sender unit connector. 

■ 3. Check the resistance by mo-/ing the unit arm from F to E po¬ 
sition slowly. 

4. If abnormal, replace the fuel sender unit. 

Resistance 


Position 

Resistance (tl) 

Position 

Resistance (fl) 

E 

ro±7 

3/4 

18.5 ±3 

MA 

■ 51 ±5.5 

, r 

3±2 

2/4 

32.5 ±4 

— 

— 


COOLANT TEMPERATURE SENSOR 
Inspection 

1. - Remove the sensor. 

2. Position the sensor as shown in the figure. 

3. Measure the resistance heating the water gradually. 

4. If the resistance is out o( the standard, replace it. 

Standard -. 190-230 (at 50°C {92°F)} 



WARNING LAMP BODY ELECTRICAL SYRTFM ei.2i 


WARNING LAMP 


80 100 


XI000 rpm 6' 


4 li O 'ter. 

SetTS ry£;. CHAAOE 05. 


'? W5 

(Min 


HOLD- POWER ABS 


® ® ® ® ® 


1 ' > i ■ I ■ 

,® ® <©.([]) 


1. Door ajar warning lamp 

2. Seat belt warning lamp 

3. Low fuel level warning 

4. Alternator warning lamp 

5. Engine oil pressure warning lamp 

6. ' Brake fluid level and brake system lamp 

7. Sedimentor warning lamp 


8. Glow plug indicator light 

9. Hold mode indicator (ATX vehicle) 

10. Power mode indicator (aTX vehicle' 

11. ABS warning lamp (ABS vehicle) ' 

12. Rear window defroster indicator 

13. High beam indicator 

14. Auto transmission range indicator 


ANSOeiOlB 







fcLbUI HICAL SYSTEM WARNING LAMP 

.Brake system warning lamp 

1 . Disconnect the brake fluid switch conne'ctor. 

2. Connect a jumper wire between Y/B and B terminals. 

3. Start the engine and check if the brake warning lame is illu¬ 
minated. 


r 




■“ 1 '? 

■4.' 


Note 


Before checking, release the parking brake. 


<!. It not illuminated, check fuse, bulb and wiring and reoiace as 
necessary. • » k ■a 

Brake fluid switch 

the connector terminal of the brake 
n^d switch. Check the current passing condition according to 
amount of the brake fluid. The current should pass when the 
level IS below the “MIN" mark and should not pass when the lev¬ 
el .is above the “MAX" mark. If abnormal, replace the switch. 


Low fuel level warning lamp 

1. Disconnect the connector from the fuel tank unit 

2 . Ground the Y terminal. 

i?2r!ninated‘''® check the low fuel level warning lamp 
^ necessarv'"^'^^’ replace as 


Alternator warning^Jamp 

i' warning lamp is Illuminated 

re"pa!rt™teeiher 


Engine oil pressure warning lamp 
1. Disconnect the oil pressure switch connector. 

f^gine and ground the Y/R wire to the body 

3. Check If the oil pressure warning lamp is illuminated If not 
uminated, chsok the bulb or oil pressure switSd ro 
, . place It or repair the vwing. emu re 





si, 7 

■ J 


- OIL PRESSURE SWITCH 
OIL 
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Seat belt warning lamp 

1. Disconnect the connector from the seat belt buckle qwitoh 

2. Connect a jumper wire between “B/R" and B terminals 

3. Turn on the engine switch and check if warnina lam'n and 

chime operate for about 6 seconds. ® ^ 

4. f abnormal, check fuse, buckle switch, wire harness and 
time control unit. If necessary, replace or repair them. ^ 

Seat belt switch 


Seat belt status 

Continuity 


Engaged 

No 

' Released 

Yes 


Sedlmenter warning lamp 

1 . Disconnect the connector from the sedimenter sensor 

2. Connect a jumper wire between "Y/G” and "B" terminals 

« warningZp 1 illu- 

4. If abnormal, check fuse and wire harness. 


SPEAKER 

Inspection 

1. Measure the resistance by an ohmmeter. 
Note 

• Set the ohmmeter to x 1 a range. 
Resistance 

Front speaker: about 4 Q 
Rear speaker: about 8 Q. 

Back door speaker: about 8 Q 


V, -—_ 

61-24 BODY ELECTRiCAL SYSTEM KEYLESS ENTRY SYSTEM _ ^ • j 

KEYLESS ENTRY SYSTEM 

SYSTEM FLOW 


1 

1 1 • 

Condition before the ignition key is removed from the lock position. 


IG switch ON ^ 


IG switch OFF ■ 

r 

■i 2 I 


Systeih initial condition 



1 

Door closed and 
' transmitter locked condition 



Usual surveillance condition 


Note 

. Surveillance condition . j j 

If the lock switch on the transmitter is pressed when the IG key is not inserted and the door is 
closed, the door is locked and the horn operates and then it enters surveillance condition. 

. Cancel of surveillance condition 

cancel 1 : transmitter unlock switch ON . 

The driver 1. passenger side door is unlocked by a normal key. (key cylinder switch ON) 
cancel 2 : keyless switch ON (IG switch ACC) 


OPERATING CONDITION 


.^.---r-----. 

Output 

Note 

U-... .11. .y. .1 1 — H 

System status' Timer i Keyless i IG j Door 1 nnor kev 

' time switch : switch ! switch ; ^ 

Horn / ^service | 
hazard stop 


.1 . ! 

fcne is turned ON 

— 

— 

; OFF . 

V OFF 

can not be remote controlled 

2 j 

— i OFF r OFF 

— 

— 

j OFF 

! OFF “i 


3 1 

— i OFF 1 OFF 

OFF _ 

OFF 

] OFF 

i OFF 

horn operation (18 ms) 






KEYLESS ENTRY SYSTEM BODY ELECTRICAL SYSTEM 61-25 


PASSWORD ENTERING METHOD 

1. Turn the igriition switch to ACG position, (keyiesa switch ON) . .' 

2. Set the operation mode of the transmitter main body to 

[memory 1]. . • , 

3. After entering the password, send it by the transmitter. V 


4. Set the operation mode of the receiver to [operation]. 

5. Remove the ignition .switch and press iock/unlock switch on 
the transmitter to check if the system operates. 

INSPECTION 

Receiver 


Terminal 

Wire Color 

Measuring condition 

Voltage 

Note 

afpower supply) 

R/L 

Always 

12V 


b(earth) 

B 

Always 

0 O 


c(keyless switch) 

G/8 

Keyless switch ON 

12V 

OVfor 

OFF 

d(ignition switch) 

UY 

Ignition switch in ACC 

12V 

e(lock) 

[(unlock) 

Y 

Y/L 

Lock switch ON 

Unlock switch ON 

OV 

(lor 150ms) 


g(set) 

W/B 

Operation mode 
in memory position 

5V 







INSPECTION ..62-22 

OUTLINE ...62- 3 

REFRIGERANT SYSTEM ...62- 9 

REMOVAUINSTALLATION. 62-14 

SPECIFICATIONS .!.62-25 

TROUBLESHOOTING GUIDE ..62-19 
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OUTUNE AIR eON13ITt<»lER 6^3 


OUTLINE 

STRUCTURAL VIEW 



\ 


1. 

HVAC unit 

5. Compressor 



AN9U620l)1/ 

2. 

Main condenser 

6. Rear control 


- 


3. 

4. 

Sub condenser 

Front control 

7. Rear heater 

8. Evaporator 







tv-'i’Jcn UUTLINE 


AiR FLOW 


Vent mode 


Bi-level mode 


; _JII|! !! iiil||i ;||n-- JI!!II!IIII:i|!I|II__. 

I ''vENToj^'TLil" 

|'TT;Z:f''L| J > ; intake DOOR 


I_ 


vimooc^y 

oeedoor' / ' ' -'.2 


d I' 


i t,, .ERESn 

A1 \ . 

REC^ :-^ 


V ; V 


HEAT DOOR p^qq^ EVAPORATOR 


.-,.'5 = illiil!f!: .■ 


p - - /'• 


i • 




Heat mode 


Def/Heat mode 


-JiniillH.'lll .'ilil.;-llllllllllllliilllL 

1 I—^ 

:Lhr": L'—^ 


FRESH 

c- ^ 




DEE OUTLET 

. ‘a ir 


DEF outlet 

^ t ^ 


JHIIIKIIIIiIIIM 



_=‘=0> 


fresh 

<4^ 
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62-8 AIR CONDITIONER WIRING DIAGRAM 


WIRING DIAGRAM 






























































_REFRIGERANT SYSTEM AiB CONDITIQNPR 62-^ 


REFRIGERANT SYSTEM 


REPAIR/REPLACE 
Working Procedures 

In order to return the compressor oil in the refrigerant' line to the compressor 
system after operating the oil return. ««i^umpressor, 


repair or replace the refrigeTant 


Operating Condition 
1. Operate the engine at about 2,000 rpm. 

a nnTrSf wihAturning the blower switch to maximum speed. 

3. Operate about 20 minutes after turning the temperature control lever to the maximum cooing position. 
Note 

. The reading of manifold gauge indicator might be changed by the ambient temperatiire. . 

Install repair tools 1 • 


Evacuate refrigerant 1 
(Use specified recycle contain er) | 


Repair or replace any (ailed part 




EvaGuation(for above 5 minutes) 


Check air flow 


Evacuation(for above 20 minutes) 


Repair 


Inspect refrigerant leakage . ' 



Charge refrigerant 

(Charge the remainder which is subtracted by the 
_initial charge from the specified) 


inspect refrigerant leakage 


Operate air conditioner after cheddng amount of refrigerant I 


Returning of refrigerant in charge hose 



Remove repair tools 


I’ 

I 




I 

i 


C. 


- 


C' 


2 . 

3. 


DI$CHARGING REFRIGERANT 
Caution 

■ pr^l^rTSoTaT^v^sT'''"® "‘9” 

.' "■ ijssar '''s” 

- Note 

■ ?reSo?or'™ ™' •° "P™y “om- 

;• i- -ni,o,d 

■ ■ mSo&UugJ il the 

Caution 

■ '■'"''0®™"! certainly Into the specified 

evacuating system 
Evacuation 

Note 

■ |y“ te,? " ''' ""’'""O’'- 

stallin®g1;omp?ne!]tI°a^ 

components is exposed under air after repair. 

'■ shrnfnSSu%'"^"‘^°^ p’u'^P as 

S/hTr.*'?h operating the vacuum' oumn 

mmHg (28 IffiggllfFaf stOD toS ®bout 710 

after closing the Sth vfIvel P^mp 

Inspection Air Flow 

’ ■ fcSuETeptS? 

Evacuation 

evacuate for about 20 minutes 

1: cSnSe lo'evalgltelofffi , 

t Snnr9®“Scindicatesatout750mmte"*'' '“t" 

o. Stop to operate the vacuum pump afterSolng the both 

instailalion of Refrigerant Container 
• -‘'"V 

NgheSSr'“'“'™“ ttmirthedisc is positioned to the 
!' to the oonnec- 

-' onThe sealedllb'.'’ “"'it n hole can be generated 

Jrs'inlThe*Se?rsfSte^^^^ telrigerani 

the high and low pressure va veal this i 

ttSofd tSSrpressure vatve oi [ 


I 


TO WW PRESSURE S^DE ^IQH PRESSURE SIDE 

^ /0\ li=;i CEIVER 
DRIER 


SOR 



• 0 0 





refrigerant containefT 
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LOW pressure SIDE ^HIGH PRESSURE SIDE 
COMPRESSO R"^ " ^ I FROM 

Tr=^- (y\ r7\ G=^ receiver 

DRIER 



VACUUM PUMP 


ANg 062010 



T 
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handle 


DISC 



CONNECTION 


w 


\ > 
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REFRIGERANT SYSTEM AiR CONDITIONER 62-11 


LEAKAGE INSPECTION 
Note 

• Inspect for leakage after evacuating. 

1. After installing the refrigerant container, open the high pres¬ 
sure side valve of the manifold gauge set. 

2. Close the high pressure valve after charging the refrigerant, 
until the low pressure gauge indicates 1 kg/cm2 (98 kPa 14 
psi) 


3. Inspect for leakage from each connection in system, by us¬ 
ing the gas leakage detector. 

4.. If any leakage is found, replace or repair after inspecting the 
0-ring status and the tightening torque of connection. 

5. If no leakage is found, continue to charger the refrigerant. 

Caution 

• To have the correct leakage inspection, do it on 
place ventiiated well. 


Charging Refrigerant 

1. Evacuate and inspect air flow, leakage. 



Note 

• After charging about lOOg of refrigerant at engine 
stop, charge an appropriate amount of refrigerant by 
using a pressure gauge during engine operation. 

. When repiacing the charging container, evacuate air 
in hose by pushing the low pressure side valve of 
the manifold gauge. 

2. Open tho low pressure side valve of the manifold gauge set 

and charge the refrigerant. 

First re|rigerant charging : lOOg 


LOW PRESSURE SIDE HIGH PRESSURE SIO: 

■V I . _ « I . 


COM- _^ 

PRES- S 

soR n==J 



_Fr^ 

CEIVeI:^ 

DRIER 


3. If the refrigerant does not flow well in cycle, start engine and 
turn air conditioner on. 

• Temperature control lever: max. cool 

• Blower speed : 4th 

• Engine speed: 1300-1500 rpm 


REFRIGERANT CONTAINER 


Caution 

• When charging the refrigerant during engine opera¬ 
tion, charge with the refrigerant container stood up 
straightiy, and do not open the high pressure side 
valve. 


I, ■ 


AN90e2014 


4. Open the low pressure side valve of the manifold gauge set 
and charge the specified amount of refrigerant. 


Vehicle 

First refrigerant 
charging 

Second refrigerant 
charging 

Specified amount 
of refrigerant 

12 seats coach 

100g 

1050g 

1150±50g 

15 seats coach 

lOOg 

1200g . 

. 1300±50g 

Van 

lOOg 

700g 

800±20g 



Caution 

• Pay attention to the handle not to contact v/ith water i 

when the ambient temperature is low and Charge af¬ 
ter warming ufj the refrigerant container with above 

• 40°C of warm water. . T ;• 

• When the ambient temperature is high, charge while , * . 

cooling down the refrigerant container and the con¬ 
denser etc. 

Warning 

. Do not directly heat up the refrigerant container or 
do not heat it to above 40'’C {74°F). 

Note 

• Inspect the gauge pressure when the ambient tem¬ 
perature is 30~35®C (56~65'’F). 

High pressure gauge: 

1274-1960 kPa (13~20 Kg-cm^ 185-284 psi) 

Lov/ pressure gauge: " . 

147-343 kPa (1.5-3.5 Kg-crn2, 21-50 psi) • 

5. Close .the low pressure side valve. * • ^ 

6. Close the valve and the refrigerant container valve after | 

stopping engine. , , ■ ■ 


Inspection of Refrigerant Leakage 
Clean the connection by clean clothes after finishing the refrig¬ 
erant related work, and inspect any leakage at high pressure 
side by using a leakage detector. 

Note 

• Because the pressure of high pressure side, de¬ 
creases .slowly and the pressure of low pressure 
side increases slowly if the circulation of refrigerant 
is stopped, the refrigerant leakage can be correctly 
detected by inspecting the high pressure side. 

INSPECTING PROCEDURES 
High pressure side 

Compressor outlet Condenser inlet —* Receiver drier inlet — 

Cooling unit inlet 



Low pressure side 

Compressor inlet —> Cooling unit outlet < 

Compressor 

Inspect the shaft seal, bolt hole and magnetic clutch. 

Receiver Drier 

Inspect the D.P.S. and plug connection. 

Connection Valve . 

Inspect all valve parts. 

Inspect the anti-leakage cap is connected correctly. \ 

Inspect any foreign material in cap. 

Inside of Cooiina Unit 

Insert a leakage detector indicator into the drain hose immedi¬ 
ately after stopping engine, and check lor leakageffor above 
about 10 minutes). . 

Note 

* When irispecting the inside of cooling unit, do it af- < 

ter ventilating, since the refrigerant can be leaked in '' 

the unit. • :. , « 
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STRUCTUf^AL VIEW 
Front & Rear Cooler 




I /. Oi^c O-RING 

(A): 2.0-3.0 kg-m 
(8); 1.0-2.0 kg-m 
(C): 0.3-0.4 kg-m 
(0); 0.8-1 .1 kg-m 
(E): VO-1.2 kg-m 


1. Compressor 

2- ho30(higii pressure 

3. Main.condenser 

4. Pipe(high pressure side) 

5. Sub condenser 

6. Receiver tank assembly 

7. Pipe(low pressure side) 

8. l-lexible fosedow pressure 

side) ' . 


9. Mam condenser bracket 

1 0 . .Sub condenser brackeT' 

11. Clip 

12. Rear cooler cover 

13. Rear cooler unit 

14. Grommet(high pressure side) 

1 C pressure side) 

16. Dram hose 

1 '! ■ Upper cover bracket 

18. Front bracket assembly 


19. Rear bracket assembly 

20. Grille housing 

21. Cover bracket(RH) 

22. Grommet 

23. Dash cover 

24. Front HVAC unit 

25. Intake duct 

26. Front heater control assemt 









jEMQVAL/jNSTALUTION AIR CONDiTIQNER 


H'eater 








pg-to AIR CONDI nONER REMOVAL/instali atiom 


FRONT HEATER CONTROL ASSEMBLY 
.Removal note 

Note 

. Remove the instrument panel (Refer to Section 60) 

• install in the reverse order of removal. ' 

’' She fni'hSfconnector after remov- i 
the lock bolt of front heater control assembly 1 

d. Remove the temperature control v/ire from the clip. 

Installation note 



1 . 

2 . 

3. 


Put the heat control lever on the maximum cooling position 
Fix the temperature .control wire to the clip while pullina the 
temperature control lever upto the maxirSum boo^Cposh 


Inspect the control lever for smooth 
mum cooling/heating position. 


moving, correct maxi- 


HVACUNIT 
Removal note 

1. Drain the engine coolant. 

2. Remove the instrument panel. 

,3. Do the refrigerant related v/ork. 

4. Install in this reverse order of removal 





intf ke duct assembly 

S BolJ HVAC unit) 

(S) Nut 

@ Intake duct assembly 


<2) 


^fr=T^fr 5:T-:t 


T 

“ ipj lL_j 


compressor 

Removal note 

■~.'=S=-SS'Sg-™.. 


-Q) I 
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1 . Drive belt ^ ^ 

2. Low pressure hose 

3. High pressure hose 

4. Connector 



5 gQij AN9062023 

6. Compressor ^■ 

7. Compressor bracket 






ADJUSTMENT OF TENSION 
Note 

. New one means one used within 5 minutes. 

1. Check the belt deflection by appiying moderate pressure 
10kg(98.N) midway betvyeen the pulleys. 

Deflection 

New one : 8'>'9 mm (0.31-0.35 in) 

Used one : 9-10 mm (0.35-0.39 in) 

2. If it is beyond specification, adjust the tension after loosen¬ 
ing the mounting bolt ® and turning the adjusting bolt ®. 

Handling of compressor oil 

If the compressor oil is insufficient, it cau.ses the compressor to 
be stuck due to the failure of lubrication, if it is loo much, it caus¬ 
es the failure of cooling. In following case, inspect the oil 
amount, and replace or add it.' 

• When oil is leaked-due tc the refrigernnl leakage in system. 

» When the refrigerant leakage is suddenly discharged in .sys¬ 
tem. 

• When, any related components is replaced. 

Caution 

• The cornpressor oil for new refrigerant(R-134a) 
should be definitely used. 

. Do not let moisture, dust or metal chip etc. of for- 
■ eign material flow into. 

• Store the compressor oil in a steel can, in order to 
avoid moisture intrusion (Do not use any poly-con¬ 
tainer). 

• Plug any opening with cap or vinyl tape immediately 
after replacing components. 

• Add following amount of the compressor oil when 
replacing the related components. 

! _ Replac ed components 
. . 1 Condenser | 

Cooling u nil(Evaporator core) [ 

Receiver drier | 

Retrigorant piping | 

Caution 

• Before replacing components, do operation for re¬ 
turning oil. (Refer to page 62 - 11 ) 

If the'compressor ;s replaced, evacuate following amount of the 
compressor oil from the new compressor and add the remain¬ 
der. . . 

Oilamount:265- 

(Arnount left in old compressor + (15-20)) 








. TROUBLESHOOTING GUIDE AIR CONDITIONER 62-19 


TROUBLESHOOTING GUIDE 

INSPECTION OF REFRIGERANT PRESSURE 

1. Open all doors and windows in service area. 

2. Install the manifold gauge set. 

3. Start engine and keep the speed at 2,000 rpm. 

4. After turning the air conditioner on, keep it at about 18'^C. 

5. Inspect the'high and low refrigerant pressure. 

6 . Check if the high and low refrigerant pressure keep status 
as shown in the figure. 


■Til 

■lighpressure side: ^.0-10.0kgfc(TF{114-142psi), Low pressure side: 1.0k9fcni*(14psi) 

[Troubleshooting hint] 

1 • • Insufficient refrigerant 

Step 

Inspection | 

Actions 

1 

inspect leakage of refrigerant 
or contamination at the pipe 
connection. 

Yes 

Tighten again. 

(Refer to page 62-16) 

i 

1 

. 

No 

Go to next step. 

2 

Inspect leakage ol relrigeranl 
in pipe and refrigerant system 
by.using a leakage detector. 

Yes 

Repair the leakage. 



No 

System is OK. 

Add relrigerant. 

■ 


If,-. 


REFBlGER-.,!l 
ANT I! 
r'>RESSURE to 
(kg/cm^) 8 

t 


i 

I 


20 30 «0*C 

AMBIENT TEMPERATURE (-C) 
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2 |High pressure side: above 23Kg/cm‘(327psi), Low pressure side; about 2.&'3kg/cni2(3$psi) 

[Troubleshooting hint] 

• Overcharged relrigerant • Frozen condenser, 

Step 

Inspection | 

Actions 

, 1 

1 

1 

Inspect the condenser fin for 
any the condenser dislorma- 
tion or contamination 

! 

1 

Yes 

Clean, repair or replace. 

No 

Refrigerantls overcharged. 
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3 High pressure side: about 20-25k9>cir.2;327psi), Low pressure side: 2.5-3.5k9lcmi(36psi) 

[Troubleshooting hint] 

• Air in system 


Discharged relrigerant -> Vacuum -• Charge relrigerant 
(Ruler to page 62-11) 

• When it is operated v/ith air in system lor a long time; repair 
the receiver drier and replace if necessary. 


High pressure side: above 6k9/cttf(85psi), Low pressure side :about760iTimH9 (vacuum) 


[Troubleshooting hlntj 


• Refrigerant gas is not circulated. 

Step 

Inspection | 

Actions 

1 

• Alter installing the manilotd 1 
gauge, start engine. 

• Tumtheaircondiltoneron. 1 

• Set the blower swilcli to 3- 
speed.' 

• , After turning tlie air corditioner 

off, wait lor 10 minutes. 

• Measure the high and low 
pressure again alter 5 miiiutes, 
and check il it indicates to nor¬ 
mal pressure. 

Yes 

Moisture in system 

Replace ttie receiver drier. 

• 

No 

Foreign material in system. 
Replace the expansion valve. 


High pressure; i3.(}-t9.0kgcirf 
Low pressure: l.5-3.3l(qieiii? 

___ 





~OHigh pressure side: H8k9fcitf(10()' 256psi), U»’pressure side :5CO(TimH9(vacuu^ 

[Troubleshooting hint] , . , 

* Refrigerant gas is not circulated because the expansion valve is frozen 
; due to moisture in system. 

Caution ^ ... 

» Inspect the pressure of refrigerant carefully, because the pres¬ 
sure can be normally Indicated when moisture In system Is 
frozen. 


Discharged relrigerant —> Vacuum —< Charge relrigerant 


rsOlB 

• If the pressure Is not good even after refrigerant related work, 
Replace the receiver drier. 








6 

High pressure side: 22.0~23.0kg/cm2(3i3~3^psi), Low pressure side :25kqlcn(^(36Dsn 

[Troi 

• 

JDleshooting hint] 

The pressure of relrigerant has problem due to failure of the expansion 
valve or sensing bulb. . 

step 

inspectlpn 

Actions 

t 

Inspect,the mstallation of 
sensing bulb. 

Yes 

Replace the expansion valve. 

,No 

Repair or adjust it. 



7 High pressure 5kte;7.(K11.0l<9/citf(tOO-156psl), low pimw side :4.Ch6.0k9/arf(57-<i‘ip?i) 


[Troubleshooting hint] 

• The pressure o( relrigerant has problem due to insuflicient compression 
of compressor. 


Inspect the compressor and replace if necessary. 
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TOR "ES'S- 

'■ S5htJ'rn*S,ch off" ® 

2. Measure the resistance between the terminal D and E bv 
using an ohmmeter. ' «-u c u/ 

Resistance: 0~6 Q 

Resistance: 1~8 Q. 

MODE ACTUATOR ' 

S ‘©'■'T^inal (+) and D F ter- 
minal {-), check if it rotates in the vent mode. 

terminal (+) and D H ter- 

3 S nr 'I? mode. ’ 

M. Alter applying battery voltage to B terminal (^\ an(H o • 

5 zf "er;s,^;'cir “■ '“■■ 

O. After applying battery voltage to B terminal f+1 and n r tor ' 
minal (-), check if it rotates in the d “So. ' ' ® 


iNoPECTiOM ^IR CONDITIOM ER 62-23 





jVj Pw 
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DUAL PRESSURE SWITCH 

3. If (ts not closed, replace the dual pr™su7e 


SpS~S;= 

low(196±20 kPa, 2±0.2 kg / cw, S±2e?5l). ’ ' 



/VN9062w/ 






62-24 AIR CONDITIONER INSPECTION 


THERMOSTAT 

1. Atter putting the sensing bulb into water, inspect the continu- 
. ity at above 4°C(390F) and replace the thermostat if. neces¬ 
sary. 



INSTALLATION POSITION OF THERM0S'l7\T 


ABT062071 


31 mm (3.58 in) 



COMPRESSOR 

Clearance 

Measure the clearance between tlie oressiiire plate and the rrj- 
ior pulley in following steps. 

1. f'’ul the compressor onto the block gauge. 

2. After putting the dial gauge indicator onto the pressure 
plate, measure liie clearance between the pressure plate 
and the pulley with tfie batteiy voltage applied. 

Clearance : 0.5 ±0,2 mm {0.02 ±0.008 i.n) 


MAGNETIC CLUTCH 

. 1. Inspect the continuity between each terminal of the stator 
2. Replace the stator if it is not closed. 


DEPTH : 30 mm (2 in) j 




\ 
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